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CHAPTER I 

THE CARDINAL’S BLOODHOUNDS 

As SOON as he was alone, Richelieu rose to his feet. 
Tricked? Yes! Defeated? No! Once again the 
Queen had eluded him, thanks to the Cavalier’s astounding 
escape, but the game was by no means lost. 

It would, of course, be difficult to prevent the fugitives 
from crossing the frontier now that so much time had been 
lost. Yet the power of the great minister was not con- 
fined within the frontiers of his own country. He pos- 
sessed in England agencies which, though concealed, were 
no less powerful. His recent conversation with Mazarin’s 
beautiful friend had been highly encouraging. 

“The Countess of Suttland is now mine. The letter 
that Monsieur d’Artagnan bears to her brother contains 
such persuasive arguments that MacLegor will follow her 
in supporting me. Through him I shall control Crom- 
well and his Puritans. It must have been ordained by 
heaven that the children of old Laird MacDiarmid should 
be in my service. Like father, like son! ” 

A faint smile lighted the gloomy face. 

“Mazarin seemed to be well informed about this young 
Cavalier. His request that no mention of him be made to 
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the Countess shows that she either knows him or is inter- 
ested in him.^’ 

The Cardinal seated himself at the table and wrote 
swiftly these words; 

♦ 

1 beg to injorm the Countess of Suttland that a prisoner 
of State has escafed from the Bastille y and in all fr oh ability 
is attempting to reach London, There he expects to find 
friends in Madame de Chevreuse and Lord Montague, 
This young man^ whose real name and origin are unknowny 
is about sixteen years old. It is unnecessary for me to tell 
you thaty if his escape is successful ^ it is of the utmost im- 
portance that we make sure of the person of the Mysterious 
Cavalier, 

Richelieu 

He read the letter over carefully, sealed it, and rang for 
a messenger. 

^Teliver this as addressed, with all possible speed.” The 
Cardinal continued his reflections. 

“Ah, if only I still had my wonderful, loyal servants of 
the old days — a Rochefort or Milady. The fugitives would 
not go far with such bloodhounds on their trail!” 

The door opened and Chavigny entered: 

“Monseigneur, Monsieur d^Artagnan has just returned 
and is bringing someone with him I ” 

In confirmation of this, the Musketeer himself appeared, 
pushing before him a huge but trembling creature all cov- 
ered with mud and encased in a network of chains. 

“Good God, what as that?” asked Richelieu, drawing 
back as the gigantic form fell at his feet. 

“Master Duretete, turnkey at the Bastille ! ” 
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^^Call in du Tremblay,” commanded the Cardinal. 

Still unnerved as a result of the infernal apparitions and 
of his long captivity, the miserable jailer was completely 
broken. He muttered an incoherent entreaty when he saw 
his chief enter the room. 

“Wretch,” cried the Governor, “what have you done 
with your prisoners? Where are Ningun, Vauselle?” 

The prostrate man shuddered. 

“The devil!” he moaned, striking his head against the 
floor. 

At this moment Mazarin reappeared. He was accom- 
panied by a gaunt man, whose eyes blinked continually and 
who staggered as he walked. 

“Here, Monseigneur, is Monsieur de Vauselle.” 

On hearing that abhorred name, Duretete sprang sud- 
denly to his feet. His eyes burned madly as he gasped: 

“Vauselle . . . tempter . . . sorcerer . . . demon!” 

Like a wild beast he leaped at the throat of the un- 
fortunate newcomer. The impact caused both attacker and 
attacked to crash to the floor. This amazing struggle 
continued for several moments. Vauselle gasped for 
breath; Duretete was foaming at the mouth. But d’Arta- 
gnan quickly took a hand in the proceedings. He pressed 
the iron collar with such force about the neck of the jailer 
as to compel the madman to relax his hold on the half- 
fainting spy. 

“Peace!” thundered Richelieu, who had witnessed this 
terrific struggle with the greatest calmness. “Let us have 
an explanation.” 

“Yes,”, panted Vauselle, mopping his face. “Who is this 
maniac, and what does he want?” 
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The Cardinal put his question first to du Tremblay. But 
the Governor could not understand the slightest part of 
this mystery of which he had been the victim. Accord- 
ing to him Vauselle had not left the Bastille, and he could 
furnish the most detailed evidence to that effect. The 
spy, in his turn, protested violently, demanding to know 
what was meant by all this talk of an elixir, and bandages 
on the head, and other such nonsense. All that he knew 
was that for eight days he had been subsisting on bread and 
water in the cellar of The White Sheef, 

The truth began to dawn upon Richelieu. 

‘‘Someone has been substituted for Vauselle!” 

“Have I gone blind then?” exclaimed the Governor in- 
dignantly. “And what about Mademoiselle Minou, who 
came twice to the Basiniere? Was she unable to recog- 
nize her own brother? Impossible!” 

Mazarin stepped forward, and said softly: 

“Mademoiselle Minou? She has not left Rueil for 
the last eight days.” 

Du Tremblay was completely crushed. 

“I must be mad,” he muttered. 

Meanwhile the turnkey had not ceased staring at Vau- 
selle. 

“They lie, Monseigneur!” he cried suddenly, pointing 
to his recent victim. “That is not Vauselle!” 

“Indeed!” remarked the spy. “Then I too must be 
mad.” 

Laffemas was now introduced to push the cross-examina- 
tion of the jailer. The grim Counsellor informed Duretete 
that the bag of doubloons had been discovered and that the 
fair Anastasie, assisted by torture, had spoken freely. There 
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was no longer any hope for the turnkey and he confessed 
everything. When he had finished he was seized by a new 
paroxysm of rage; he foamed at the mouthy biting his lips 
and clenching his fists savagely. 

^Wauselle . . . devil . . . God’s curse upon you!” 

And then once again the poor wretch trembled violently. 

Richelieu no longer listened; this mad scene disgusted 
him. Drawing his advisers to one side, he said abruptly: 

“The mystery is quite simple. Both of these rogues are 
victims of the same dangerous person who arranged the 
whole plot.” 

“Bergerac?” 

“Yes, Bergerac! And now, Monsieur d’Artagnan, you 
understand, do you not, that it is your old enemy who is the 
deus ex machina of the affair and the saviour of the Cav- 
alier?” 

“I understand, Monseigneur.” 

Mazarin, still restless, whispered into his master’s ear: 

“Not at all,” replied Richelieu, in a low voice. “I trust 
d’Artagnan. He is a man who does not know how to be- 
tray, but who does know the value of a sword.” 

The Italian made a gesture of unwilling assent. 

“As far as those two are concerned,” continued Richelieu, 
casting a cold glance at the trembling group, “I have made 
my decision.” 

“Shall I prepare the torture?” suggested Laffemas. 

“Absurd! You saw the insane hate that Duretete dis- 
played toward that scoundrel Vauselle? He will not feel 
any less kindly toward the man who really deceived him 
— the man of the Basiniere and of Gentilly. Ah, if once 
he can but get his hands on Bergerac’s throat! And do you 
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see the gaunt face of the true Vauselle? He will never for- 
get his experience in the cellar of The White Sheef** 

The statesman’s mind was made upj he called in a loud 
voice: 

*‘Come here, knaves!” 

The two men realized that the hour of reckoning had 
come. Both fell to their knees. 

“Have pity, Monseigneur 1” 

“You deserve none!” 

Duretete rose half way to his feet. 

“True,” he gasped. “Let me die. But first, for, ..God’s 
sake, Monseigneur, if the Spaniard and his accompllsce are 
captured, as a favor, give them over to me!” 

“What will you do?” 

The fierce light burning in the man’s eyes an elo- 
quent answer. 

^^Very well,” said Richelieu. “Let their chains be re- 
moved.” 

Then, cutting short the murmur of protests that arose, 
he continued: 

“These two men are free! Supply them at once with 
horses, money, and an escort.” 

Duretete and Vauselle exchanged quick glances; they 
seemed dazed, unable to believe their own ears. Richelieu 
rapidly dictated several letters in a low voice. When he 
had finished, he turned again to the men: 

“Listen to me carefully. And this time, on my word, 
there shall be no nonsense; whether you are traitors or 
dupes, you can expect no mercy!” 

A double protestation of blind devotion answered the 
menace of this remark. 
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“You are to take the Calais post-road at once. Here are 
your passports, your instructions, and an order for the arrest 
of the Cavalier, if you £nd him in France.” 

“And if he succeeds in crossing the frontier?” 

“You are to cross also,” answered Richelieu, handing 
Vauselle a letter that he had just sealed. “In that case, 
open this envelope and follow to the letter the instructions 
inside.” 

“Ah, Monseigneur, you are a second father, you have 
saved my life!” cried Vauselle, clasping the knees of the 
merciful master. “I, the Sieur de Vauselle, will go to hell 
itself in your service!” 

Duretete, for his part, could say nothing, but his gesture 
was full of grim significance. 

“And I was looking for bloodhounds,” murmured the 
Cardinal as he watched the two men retire. “Where could 
I have discovered the equal of these? Bear and fox!” 

“Monsieur d’Artagnan,” he said, approaching the Mus- 
keteer, and giving him the famous bag of doubloons that 
Laffemas had brought with him, “you will accompany 
these fine fellows. Never let them out of your sight, and 
assist them when necessary. See to it that they return with 
the Cavalier. . . .” 

J^Dead or alive!” completed Chavigny. 

“Alive ! ” corrected Richelieu. “Go ! ” 

^^AltveP^ repeated d’Artagnan, leaving. “That, Mon- 
seigneur, I guarantee.” 

In the court-yard a detachment of guards, already in the 
saddle, awaited the pleasure of Vauselle and Duretete. 
Chavigny was arranging the last details of the expedition. 
D^Artagnan advanced to the centre of the group and ex- 
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changed, several 'words with the officer in command. The 
latter was a rough old soldier, but at heart an excellent 
fellow. 

“Lieutenant,” growled the officer, looking suspiciously at 
his future fellow-travellers, “what sort of animals are 
these?” 

“Bah! Merely friends of Monsieur Mazarin — a spy 
and a turnkey.” 

The old veteran made a wry face. D’Artagnan mounted 
quickly, and waving farewell to the officer, said: 

“Good-bye for the present. I will go on ahead. You 
can join me on the post-road.” 

The Musketeer rode quickly toward the Saint-Denis 
gate. As he entered the boulevard, he heard the heavy 
boom of a cannon. Du Tremblay, on returning to his 
residence, had decided to give a tardy alarm. The gate 
was at once closed. A long line of carriages and horse- 
men suddenly found themselves unable to advance. A 
crowd assembled from every direction in hopes of learning 
the news. The report soon spread through the city: 

“A prisoner has escaped from the Bastille!” 

The Musketeer forced his way through the crowd, paying 
no attention to the irritated protests from those into whom 
he bumped. Directly in front of the gate a carriage which 
had been stopped prevented further progress. Through the 
open carriage window he observed the face of a woman who 
was talking excitedly to the guard. Seeing the Musketeer, 
she cried; 

“Wait, here is one of his officers. Approach, sir, and 
tell this obstinate fool that you have seen me in the 
CardinaBs palace.” 
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D’Artagnan now recognized the impatient traveller. A 
worried look showed on his face. 

^^Madame speaks the truth,” he said, bowing. “I have, 
indeed, had the pleasure of meeting her in His Eminence’s 
palace.” Then turning to the guard, he added: “But 
whether or not she is to be allowed to continue on her way 
is your affair.” 

The face of the woman changed color. A sudden burst 
of anger altered the soft lines of her lovely face. The 
caressing blue eyes burned with suppressed rage, the smile 
left her lips. D’Artagnan, perfectly calm, bowed again 
and without waiting passed through the gate. He was now 
out of Paris. 

He pondered for some time this chance meeting with the 
Cardinal’s fair visitor. The woman’s sudden departure 
confirmed his suspicions. The first sight he had of her 
had given him a strange uncomfortable feeling. He in- 
stinctively associated her with the many perils that sur- 
rounded the Cavalier. And now as he took his first step 
on the way to England he met her in furious haste to leave 
Paris. 

“Hmm, His Eminence neglects nothing, and the Countess 
of Suttland is not a loiterer!” 

His surmise was correct. On receiving Richelieu’s letter 
the English beauty had ordered her carriage to be prepared 
immediately. She started at once for Calais but the un- 
fortunate episode at the gate had caused a temporary de- 
lay. 

In the meantime the Musketeer hurried forward, anxious 
to obtain news of the fugitives. He talked to the tavern- 
keeper at Saint-Denis and learned that a group of four 
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horsemen had passed in the early hours of the morning, 
Cyrano’s extraordinary figure and Cafitar^s handsome 
appearance made identification easy. D’Artagnan decided 
that by this time they must have reached Chantilly j this 
would place them twelve leagues in advance of their pur- 
suers. Except for some accident, they should reach a safe 
hiding-place. 

Ah, mordieuy how the good old days came back to him — 
when he and his three comrades were galloping toward 
London! Athos, Aramis, Porthos! The Musketeer was 
lost in melancholy reverie while his horse trotted steadily 
along. Each mile of the road awakened in him memories 
that had long been forgotten. He saw the fair face of 
Constance Bonacieux, his first lovej the solemn, austere 
figure of Athos; the huge bulk and jovial smile of Porthos; 
the slender, elegant form of Aramis. 

Where were his companions of those old days? He 
wished that they now could be at his side — ^Aramis partic- 
ularly. D’Artagnan amused himself by recalling the fea- 
tures of the soldier-theologian — ^Aramis, who was always 
vacillating between two contradictory vocations. Ah, how 
well did his supple, facile mind reconcile religious scruples 
with the wildest adventures of a soldier and a lover! What 
an invaluable aid he would be in this delicate mission which 
he had undertaken for the Cardinal — ^and for Anne of 
Austria! 

Yes, sandiy there was no denying that he was committed 
to two separate undertakings which were hard to reconcile. 
He called to mind Richelieu’s explicit instructions: keep an 
eye on the “bloodhounds,” and make sure that the Cavalier 
returns alive — ^this was a delicate point that caused him 
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the greatest anxiety. The orders given were to seize the 
rebel if he were found on French soil. 

It was for this reason that he had hastened to obtain as 
complete information as possible concerning the fugitives’ 
progress. As if to reassure himself, he said: 

^^Bergerac is no fool — ^witness the little trick he played 
on Mazarin and Vauselle, and the big fellow who rode 
by his side appeared to be one to command respect. As for 
the young Cavalier, I know by experience he is no coward. 
Come, there’s no need to worry. We shall not reach the 
coast before they have found safety on the other side of the 
Channel.” 

Safety? The face of the woman whom he had seen with 
the Cardinal and at the Saint-Denis gate suddenly flashed 
before him. There could be no question that as soon as 
Tancrede escaped from France he would have but one 
thought: to start a search for his family. Alas, in this dif- 
ficult task the young man could not take one step without 
finding himself exposed to a host of unknown dangers. 

“How can I help him?” mused the Musketeer. “How 
can I direct him from a distance, and secretly? What do 
I really know about him? Nothing. Who are MacLegor 
and Suttland? I feel that they are lurking in the shadows, 
but that is all- What did the Queen tell me? Scarcely a 
thing. One name: Patrick! And Lord Buckingham’s 
faithful servant has not been seen for sixteen years. What 
a useful clue! Ah, mordi de mordiy once again you are 
taking dangerous, unknown chances, d’Artagnan. Already 
you are attempting to steer a course through troubled seas 
without a compass.” 

This conclusion he had reached half-way between Ecouen 
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and Luzarches. Turning in his saddle, he saw a troop of 
horsemen approaching in a cloud of dust. 

^^Good,” he remarked, suddenly calm. “Here come my 
friends. It’s quite like me to bother about the end of the 
affair before we have really begun.” 

A moment later the group was on him. Vauselle gal- 
loped far in advance of the others. The ride had excited 
the spy; his red skin and flashing eyes gave him the appear- 
ance of a drunken man. Passing the Musketeer, he 
cried: 

“We have them, Monsieur d’Artagnan! Their passage 
has been noticed everywhere. We were gaining on them at 
Ecouen.” 

The Musketeer smiled rather skeptically. The main 
body of the cavalcade rushed by him at a furious pace. 
Twenty riders leaned over their foaming horses; the splen- 
did animals were panting hard, and a significant trembling 
agitated their sinewy limbs. In the midst of the group 
d’Artagnan saw Duretete. The turnkey was pale, he 
gritted his teeth as he tried to keep abreast of his com- 
panions. He held fiercely to the reins and dug his heel^ 
into the horse’s flanks. The old officer brought up the rear. 
Reaching the Musketeer, he held up his hand and pulled 
his horse to a stop. 

“This Vauselle must be mad,” he grumbled. “If we 
continue at this pace we won’t reach Beauvais without 
leaving most of our horses dead along the road.” 

^What can we do?” asked d’Artagnan ironically. “We 
must obey and follow!” 

The old fellow swore a loud morguienne^ and started on 
again at a gallop. They rejoined the cavalcade at Lu- 
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zarches. The guards waited for them, holding their pant- 
ing steeds by the bridle. Vauselle had disappeared in search 
of news. He soon returned fiercely exultant. 

“They have seen them here! Four of them! They 
took the Chantilly road, and were going only at a trot.” 

“It’s my opinion we’d do well to imitate them,” muttered 
the ofiScer. 

“Never! On at a gallop, and we’ll have them soon!” 

“We’ll not get through the great forest without losing 
half of our animals.” 

“We can obtain others at Chantilly.” 

“As you will,” said the old soldier in a resigned tone. 

The cavalcade started off again with a loud clash of 
steel and clatter of hoofs. Chantilly was reached without 
further incident. It was high time. Men and horses were 
exhausted. Duretete took three men with him to requisi- 
tion fresh animals at the castle. The rest of the group sat 
at tables beneath the arbor of an inn to partake of some 
refreshment. While gulping down his food, Vauselle 
questioned host, servants, and grooms. He obtained de- 
tailed information. They had seen the four horsemen. 
The men had stopped at this very inn for a light meal. 
They seemed quite happy except for the youth who oc- 
casionally sighed in a melancholy manner. A big fat 
jovial fellow and his amusing little friend had aroused the 
grooms’ admiration — the one by his enormous appetite and 
the other by his unquenchable thirst. 

“About what time was this?” asked Vauselle. 

“Nearly noon.” 

DuretSte reappeared with the fresh horses from His 
Majesty’s stables. Vauselle, once again in a frenzy,' wished 
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to leave immediately, but this time His Eminence's officer 
rebelled. 

^^Though we have not yet covered a quarter of the dis- 
tance, twenty of the King’s finest horses have already been 
worn out. From now on we can get only the relay horses 
from the post route and cannot count much on these. We 
must, above all, take care of our mounts. The fugitives, 
much more prudent than we, have apparently been most 
careful of this.” 

“That only means a better chance to overtake them.” 

“You mean, a better chance for them to show their heels 
to us.” 

“You seem to take great pleasure in delaying us!” ex- 
claimed the excited Vauselle. 

^^Sarfejeu^ sir,” answered the vexed officer, “I delay no 
one ! If you’re in such a hurry, there’s no reason why you 
shouldn’t go ahead by yourself.” 

The prospect of a tete-a-tete with Bergerac seemed to 
calm the brave Sieur de Vauselle. 

“What shall we do then?” he asked, 

“The one intelligent thing — act like reasonable men in- 
stead of spoiled children. We can continue through, the 
first part of the night at a moderate pace. At Amiens we 
will replace the horses most exhausted. The fugitives must 
have chosen there one of the many roads to the coast.” 

“Which will they have taken?” 

“They may have started for Saint-Valery, Montrueil, 
Boulogne, or Calais.” 

“Oh, I know Bergerac. He will continue straight 
ahead, because that is the shortest route.” 
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“It is also the most dangerous.” 

“Another reason for him to prefer it!” 

“Well, whichever it is, we must be ready for every pos- 
sibility. They will have to procure a boat for the crossing. 
If we send ahead our best-mounted horsemen to scout in 
every direction we shall be able to cut off all possible 
escape. Before the fugitives can obtain a boat, all the 
channel ports will be closed in accordance with the Car- 
dinal’s orders.” 

Turning to the Musketeer, the officer said: 

“You, Monsieur d’Artagnan, are a man of e3q>erience; 
what do you think of my plan?” 

A deep wrinkle appeared on d’Artagnan’s brow, and his 
only answer was an indefinite “hmm!” Vauselle looked 
at the officer suspiciously. 

“And what shall we be doing in the meantime?” he 
asked. 

“We?” said the veteran. ‘We shall continue on our 
way with the dozen men who are left, ready to go at once 
to the place where the fugitives are traced.” 

“Impossible!” cried Vauselle. “We should be only 
twelve.” 

“But they are four!” 

“You have not met Bergerac! He is the Devil!” 

Duretete suddenly broke his prolonged silence: 

“The Devil!” he repeated, shuddering. “Yes, yes, it is 
true; he is the Devil himself!” 

The officer no longer cared to continue the conversa- 
tion; with a shrug of his shoulders he turned his back on 
the group. 
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‘‘Very well, do as you like. I wash my hands of the 
business.” 

Vauselle, at last triumphant, gave his orders in a loud 
voice. 

“To horse! Forward! Orders of the Cardinal!” 

“If we ever catch them,” whispered the oflScer to the 
Musketeer, “I hope to be hanged!” 

The pursuit began again with increased vehemence. 
The cavalcade, half hidden in the heavy foliage, traversed 
the forest of Lys at a fast trot. A halt was made at Beau- 
vais. Night fell as they left. The horses were fright- 
ened by the deep shadows of the trees and shied continually. 
A drizzle began to fall; the horsemen pulled their long 
cloaks more closely about them. But their advance was 
not checked in the least. Vauselle and Duretete were wide 
awake. Mad hatred filled their hearts and their hatred 
seemed to dominate the troop. 

DArtagnan judicially weighed the chances: 

“They should be at Amiens now. They are probably 
resting in some safe place. We shall almost catch up with 
them by dawn. But we shall be entirely exhausted, whereas 
they can begin again with fresh strength.” 

The cavalcade suddenly came to a halt. The hot-headed 
Vauselle, who had been leading the group, galloped back 
to them with a woe-begone look on his face. 

“There is a fork in the roads,’^ he explained, perplexed. 

“Yes, I know the place,” said d’Artagnan. “One road 
leads to Breteuil and the other is the short-cut to Creve- 
coeur.” 

He smiled, remembering an episode of his younger days: 

“Personally, I always choose the short-cut.” 
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‘‘We will take it, then,*’ declared Vauselle. 

The advance continued. The road was narrow and 
thick rows of trees loomed on either side. As they pro- 
gressed the darkness became thicker. The slippery roadway 
caused the horses to lose their footing constantly. When 
they reached Crevecoeur it was impossible to continue with- 
out becoming hopelessly lost. They were forced to stop 
at the first inn they saw and awaken the sleeping servants. 
After stabling their horses the guards foraged for whatever 
food was to be found and then stretched out on beds of 
straw, 

D’Artagnan spent the rest of the night drying his clothes 
in front of the fire, and playing at dice with His Eminence’s 
ofiicer of the guards. A bowl of spiced wine helped to re- 
lieve the monotony. 

Long before dawn Duretete and Vauselle arose and 
rushed from stall to stall, awakening the sleepers and speed- 
ing all preparations. Their nervous excitement soon spread 
to the entire group. This day would determine the result 
of their efforts. The sky was clear and the air warmj 
the fresh morning breeze raised their spirits. 

“A day made to order!” observed the old officer as he 
climbed into his saddle. 

The cavalcade started off, more eager and more deter- 
mined than on the previous day. They saw the roofs and 
steeples of Amiens just as the sun was about to rise. The 
bells of the old Picardy cathedral were ringing for early 
mass when the troop entered the city. Opposite the cathe- 
dral the doors of The Picardy Arms stood hospitably open. 
Vauselle stopped and, dismounting, called loudly for the 
host. A fat red-faced man appeared. 
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^‘Something to drink at once!” ordered Vauselle. “Car- 
dinal Richelieu’s men do not like to wait.” 

Servants hastened to bring beakers of wine to the troop- 
ers who did not take the time to leave their saddles. In the 
meantime. His Eminence’s envoy had begun to question 
the host. 

“Have you seen a group of cavaliers recently? Four 
of them! One man has the nose of a parrot; there was 
also a horse with a white star.” 

Yes, they had been seen the previous evening. They 
stopped, apparently, at The Royal Lily. 

“Where is that?” 

“First street on the left-hand side.” 

Another halt was made at The Royal Lily. The four 
horsemen had taken supper there. They had made enquiries 
about a place where they could obtain fresh horses. They 
might have found them at The Image of Our Lady. 

“How does one get there?” 

“Beyond the bridge, on the right.” 

Vauselle was worried. Had the fugitives procured fresh 
horses? The host at The Image of Our Lady said that 
the travellers, unable to obtain what they desired, had de- 
cided to pass the night at Amiens. 

Vauselle felt relieved. 

“When did they leave?” he asked. 

“Two and three-quarters hours ago,” squeaked a sharp 
female voice. 

A fat woman appeared, holding a greasy torch in her 
handj she looked suspiciously at the group of soldiers in 
front of her. 

“Oh, those men were neither Christians nor good Cath- 
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olics/’ she continued, “particularly the man with the big 
nose. He tried to pass a bad coin on me. I don’t know 
what it was, but he called it a Spanish Doubloon.” 

A muffled groan came from the centre of the cavalcade.” 
Duretete moved nervously in his saddle; his eyes gleamed 
wildly. Furtively he made the sign of the cross. 

“Well, my good woman,” continued Vauselle, “is that 
all you know?” 

“Oh, la, yes! The three men left at four o’clock.” 

“Three!” exclaimed the spy. 

“As they were about to leave they couldn’t find the 
fourth.” 

“Zounds! Which one?” 

“The little fellow. The red-nosed villain who drank 
all the time and tried to kiss the servants.” 

“Oh, the wretch!” groaned the turnkey, recognizing this 
description of Linieres. 

“But if that is so,” resumed Vauselle, “he must still be 
here.” 

“Oh, sir, you should have seen him! We found him 
this morning lying between two wine barrels in the cel- 
lar.” 

'^The cellar!” shouted Vauselle as if he had been struck 
with a hot iron. 

D’Artagnan looked at the two bloodhounds with a mis- 
chievous twinkle in his eyes. Turning to the officer, he 
said: 

“What an amazing pair! One cannot bear cellars and 
the other is terrified of doubloons. And yet both those 
things are excellent.” 

“We finally lifted the drunkard to his horse,” con- 

i 
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eluded the old woman, ^^and beat the animal with brooms 
until it started on its way.” 

‘^At last we have one of them!” exclaimed Vauselle 
exultantly. ‘'Come, gentlemen, away 1 At a gallop 1 ” 
The officer offered no objections. The cavalcade disap- 
peared in a cloud of dust and was soon out of sight. 




CHAPTER II 

A DESPERATE ENCOUNTER WITHOUT 
CASUALTIES 

This news of the four horsemen revived the spirit of the 
pursuers. The fugitives’ lead was now reduced to four 
or five leagues, through their inability to obtain fresh horses, 
and they were still thirty leagues from Boulogne. The 
final stage of the chase began with chances about equal. 

But the King’s cavaliers were now excited by the prospect 
of soon seizing one of their adversaries. Vauselle, stretch- 
ing his long body over his horse, rode far in advance. He 
resembled a bird of prey swooping down on its helpless 
victim. His hideous smile showed his sharp teeth. There 
was nothing human about the man — a greyhound after a 
hare. And this trembling frightened hare that was fleeing 
for its life was Linieres — his former assistant who had de- 
serted to the enemy; one of the jailers of Master Coquil- 
lart’s cellar! 

Mademoiselle de Minou’s lover, spurred on by his thirst 
for vengeance, reached the top of a steep hill from which the 
road could be seen stretching out before him like a long 
ribbon. He suddenly thrilled. In the distance a small 
black spot was advancing along the road. 
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“A horseman!” 

Turning in his saddle^ Vauselle called back in a loud 
voice: 

"‘Hola! Quick, gentlemen! The quarry is cornered! 
After him!” 

Having given this command, he raced after the poor 
victim at a furious pace, not waiting for the cavalcade to 
complete its slow ascent of the hill. 

Linieres, hearing the sound of galloping hoofs, turned. 
He saw behind him a wild, centaur-like person, half- 
standing in his stirrups 5 his eyes were flaming and he shouted 
savagely. Linieres immediately dug his spurs into his 
horse’s flanks, panic-stricken. Clinging desperately to the 
mane of the galloping steed, he commenced a mad flight. 
The rows of trees along the road rushed by with dizzy 
speed. 

But Vauselle kept gaining. Little by little the fleeing 
figure became larger. Linieres, realizing that he was be- 
ing overtaken, hugged the horse closely so as to offer a 
smaller target. A useless precaution! Vauselle was upon 
him, a naked sword in his hand. With an instinctive move- 
ment of defence, the little man drew an enormous pistol 
from the holster. He sensed the insane hatred of his ad- 
versary. He was lost! With a last effort of despair he 
cried: 

*^Cyrano, help, help!” 

“He again!” murmured Vauselle, suddenly sobered. 
“Can that bully be near?’’ 

Swiftly he looked about. He was alone j his compan- 
ions were out of sight. A horrible fear began to fill his 
heart. 
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d’Artagnan, help!” he roared at the top of his 

lungs. 

Vauselle then blindly thrust his sword at the frightened 
Linieres, who, shutting his eyes, turned sideways in his 
saddle and stretched out the pistol. A loud report — the 
horses shied and reared, neighing frantically. The two 
combatants, panic-stricken, fled desperately in opposite direc- 
tions. And so ended this epic struggle in which Cyrano and 
d’Artagnan had, by proxy, exchanged a pistol-shot and a 
sword- thrust! 

Vauselle did not stop until he had rejoined the cavalcade. 
Finding himself in the midst of his followers again he at 
last felt safe. Once more his self-confidence returned, and 
he said boastingly: 

^^Come, gentlemen, they will soon be ours. I have just 
put their rear-guard to flight.” 

During this time Linieres galloped along the road as if 
a hundred devils were chasing him. A gradual astonish- 
ment overcame him when he realized that he was not being 
pursued. He stopped and looked at the smoking pistol. 
Then, sitting up proudly in his saddle, he exclaimed 
jubilantly: 

“I have killed him! I have killed the enemy! 

Never had the little toper felt prouder of himself. He 
spurred on his horse in order to join Cyrano at once, and 
tell him the wonderful news. But, alas, his poor horse 
was exhausted. Just outside a large village it stumbled and 
fell to its knees. It was impossible to raise it again. The 
hapless Linieres took ofE the saddle, and immediately began 
to walk along the road, carrying the saddle on his back. He 
was an abject figure when he entered Longpre. 



^4 


THE HEIR OF BUCKINGHAM 


Fortunately Cyrano and his companions had stopped at 
the one inn in this part of the country, two hours before; 
this inn was also the relay post for the coach. Linieres 
there found Stello and Saint-Amant’s steed, which had at 
last been exchanged for fresh horses. The Cavalier, how- 
ever, had refused to give up Cafitan^ such an animal, he 
had declared, could go to the end of the world without 
tiring. 

Cyrano, always foresighted, had left instructions for his 
belated friend. He was to be given the least exhausted of 
the two horses. Linieres chose Stello. A quarter of an 
hour after his humble entry into the village, he galloped out 
of Longpre, proudly mounted on the Gascon’s noble steed. 
He might, with luck, overtake his friends beyond Abbeville. 
So he galloped down the road toward the diocesan city, the 
famous capital of Ponthieu. 

But it is time we rejoined the three horsemen in front. 
The highway ran through a low swamp-land. The riders 
continued at a steady trot in complete silence. The rays 
of a hot sun beat down on them. 

^^Bone Deus! What a broiling day!” gasped Saint- 
Amant, removing his hat. 

“Why, Sir Satan, it can’t be as warm as yesterday morn- 
ing when you were in the hellish regions of Gentillyl” 
laughed the Cavalier. 

Cyrano paid no attention to this talk. He had not spoken 
a word since leaving Abbeville. He was obviously plunged 
in reflection. 

“What’s wrong with Savinien?” whispered Saint- Amant 
to his companion. “He’s as silent as a corpse.” 

“I think Linieres’ absence disturbs him.” 



A DESPERATE ENCOUNTER 


^5 


^‘Zeus! I expect to see the satyr appear any moment 
from behind one of these trees/’ 

At last Cyrano broke his prolonged silence: 

^^Cavalier, why did you refuse to change horses at Long- 
pre?” 

“Are you still worrying about that? Where can I End 
an animal that is Cafitan^s equal?” 

The swordsman looked at the proud horse and a troubled 
frown appeared on his face. 

“How far are we from the sea?” 

“About twenty leagues from Boulogne,” answered the 
former sailor, 

“Is that Saint-Valery on the left?” 

“Yes, only three leagues away.” 

“Can you go from Saint-Valery to England?” 

“It’s perfectly easy, on two conditions: find a fishing 
smack whose captain will agree to make the crossing, and 
take advantage of the tide.” 

“When is the tide in?” 

“Towards two o’clock, at this time of year.” 

“It’s not quite eleven yet,” murmured the swordsman 
to himself; then he suddenly turned to Saint- Amant and 
said: “Do you think the citizens of Saint-Valery dislike 
Spanish doubloons?” 

^^ParbleuP^ exclaimed the astonished fat man. “That is 
different, very different!” 

Cyrano again relapsed into silence. The Cavalier urged 
Cafitan ahead until he was abreast of his friend. With his 
usual quick directness he said: 

“What is on your mind, Cyrano? You seem troubled.” 

“Why hasn’t Linieres rejoined us?” 
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“Oh, is that all! What is there to fear? Let them 
pursue us as much as they like! We shall reach Boulogne 
before sun-set. If we don’t find a boat there, we can con- 
tinue on to Calais tonight. There we are safe ! ” 

“He has had time to catch up with us.” 

The Cavalier uttered a low expression of surprise; 
Cyrano hadn’t even been listening to him. The Gascon 
could only think of Linieres and his incomprehensible disap- 
pearance. 

“Devil take the drunkard!” cursed Tancrede. 

Saint-Amant, who was riding behind suddenly uttered 
a cry: 

“Be careful! A horseman is approaching us!” 

The little group came to a halt at once. The three men 
shaded their eyes with their hands and looked at the object 
that Saint-Amant had pointed out. 

“Can that really be a horseman!” 

Indeed, the spectacle was such as to justify this remark. 
There was no trace of a man in the distance, but only a 
horse that rushed ahead furiously. Soon a strange growth 
could be distinguished on the horse’s back. “It’s he! It’s 
Linieres! ” 

Yes, at last the tardy toper had reappeared. The 
terrified Linieres was clinging desperately to the horse; 
when he saw his friends, he waved a handkerchief fran- 
tically. 

^^Mordtous, the animal is running away with him! 
Good heavens, it’s my Stello that he’s treating in this bar- 
barous manner ! ” 

Cyrano could no longer restrain himself, and rushed for- 
ward to intercept the newcomer. 
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‘^Stop, fool, stop!” 

Linieres, unfortunately, was in no position to obey this 
injunction. His hands and legs were hopelessly tangled in 
the reins and bridle. This only excited the horse all the 
more and he dashed past his master like an arrow, 

^^Cavalier!” cried Cyrano. “Stop StelloP^ 

At this call of his friend, Tancrede jumped quickly from 
his saddle, and dexterously seized the bridle of the runaway 
horse. The animal reared, but finally became calm. 

“Well, loiterer, what has happened to you?” asked the 
Gascon. 

White with terror, the little man gasped: 

“I ... I have just left the . . . the battle!” 

“Battle] Zounds, I was sure of it, we are pursued! 
How many are they?” 

“They are . . . one ! ” 

“Only one! Come, youVe dreaming.” 

“No, not at all. He was a fierce man with a long, 
sharp sword.” 

“How did you ever escape from such a demon?” 

“By killing him!” replied the drunkard calmly. 

“You killed him! YouV^ 

“With this very pistol! Only one shot — ^bang!” 

“And you say he was alone?” 

‘^Yes, but as he fell, he cried: ^Help, d’Artagnan!’ ” 

“D’Artagnan!” exclaimed Cyrano. “Quick, on our 
way!” 

The Cavalier had succeeded in calming Stello^ and 
Linieres vdth his assistance was once again mounted. The 
little man sighed contentedly. 

“Ah, me, it was a terrific fight. I wonder that I am 
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not wounded* Wait, stop, good God! I feel blood! 
Yes, I was sure of it! I have been hurt.” 

Saint-Amant passed his hand over the tippler’s saddle, and 
then raised the blood-stained fingers to his lips. 

^^ParbleuP^ he exclaimed, almost sufFocating with laugh- 
ter. “Your blood tastes very much like wine!” 

The truth was that Vauselle’s sword had struck the 
leather bottle which the provident drunkard had carefully 
fixed to the saddle. The precious contents of this bottle 
were now oozing forth drop by drop. 

“Oh, the double-dyed scoundrel has destroyed my 
reservoir! Alas, woe is me, the blow is mortal! Let me 
die in peace!” 

“Yes, at the next tavern!” 

“Zounds, Fll make the fellow pay for this!” 

“But you’ve already killed him!” 

“I’ll . . . I’ll kill him again!” 

Cyrano did not join in the banter. He kept repeating: 

“D’Artagnan! The Cardinal’s henchman! It could 
not have been otherwise!” 

He turned toward Linieres: 

“Where did this fight take place?” 

“Near Picquigny.” 

“There must be a large number of them,” remarked 
Saint-Amant. “But they are wasting their time trying to 
obtain information about us. As long as they keep to- 
gether we are probably safe. I know this country well. 
A short distance from here we reach the cross-roads. There 
are four different routes; they lead to Boulogne, Saint- 
Omer, Montreuil, and Saint-Pol. Beside that there is a 
short-cut to Saint-Valery.” 
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The Gascon was listening attentively. 

‘Tf worse comes to worst,” continued the poet, “we 
can always bear off toward the right, where the country is 
less settled and is infested by Imperial scouts.” 

“Yes,” agreed Tancrede, “if we go toward Arras we 
shall be in the midst of the war zone. They will not dare 
follow us there.” 

Cyrano returned to his reflections, and asked himself: 
“How could such a clever chap as d’Artagnan be so stupid 
as to let slip the advantage to be gained by following 
Linieres? They could have discovered our position 
quite easily by letting two or three guards keep the drunk- 
ard in sight. The Musketeer seems to have inexplicable 
lapses.” 

But whatever the explanation, danger was imminent. 
The best hope for the fugitives was in speed. 

“Ride at a gallop!” commanded Cyrano. 

The four horsemen advanced for a league at a pace 
surpassing that of the Four Horsemen of the Apocalypse. 
The Gascon surveyed constantly the road in front and be- 
hind. There was no sign of the pursuers. During one of 
these reassuring surveys, he noticed that the Cavalier was 
being outdistanced. 

^^MildiousV^ he groaned, turning pale. ^^Cafitan is 
limping ! ” 

“No, never!” cried Tancrede, pressing his spurs lightly 
into the horse’s flanks. “Pure imagination, Cyrano! 
Come, Cafitariy my friend!” 

The noble animal tightened its muscles to respond to his 
master’s command. In three bounds it had regained its 
place in the group. But almost immediately it fell back 
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again, lowering its head as if in shame, and limping pain- 
fully. 

‘^Halt, everyone ! ordered Cyrano. 

They had just come in sight of the cross-roads of which 
Saint-Amant had spoken. A sudden transformation took 
place in Cyrano. His eyes shone fiercely beneath his per- 
plexed brow as he felt the thrill of an approaching fight. 
With quickness he made his decisions. When he finally 
gave his orders, his voice was so changed that his friends 
hardly recognized it. 

“Out of your saddle, Cavalier, and take my horse.” 

The dejected Cavalier obeyed. 

“From now on, TancrMe,” continued Cyrano, “you 
must keep your head. This road leads to a place on the 
coast two leagues from Saint-Valery. The tide will be in 
at two o’clock. That leaves you three hours to get a boat 
and put to sea. Do you follow me?” 

The Cavalier bowed his head, blaming himself for their 
present predicament; he no longer dared oppose his wiser 
friend. 

“As soon as you reach England, go at once to Brighton. 
Wait there until next Saturday — ^not a day longer. If by 
then you have no word from me, go straight to London and 
see no one except Madame de Chevreuse. And this time, 
my boy, no rashness. Your position is a dangerous one. 
Go!” 

“Oh, Cyrano!” exclaimed the young man, his eyes fill- 
ing with tears. 

Cyrano pointed in the direction of the dunes. 

“Go!” he repeated. 
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“Noj no, I can’t, my dearest friend. Danger is near; I 
cannot leave you thus. . • ” 

‘Tn the name of the Queen and of Claire de Cernay I 
command you! Obey!” 

“No, no! you are about to sacrifice yourself for me. 
Promise me that you will flee at once.” 

In a vibrant voice the Gascon said: 

“I promise that if you remain obstinate a second longer, 
I will not budge from this spot, and, before your very eyes, 
will surrender myself without resistance to the Cardinal’s 
followers!” 

“Oh, Cyrano, you are cruel!” cried the miserable youth, 
knowing that his brave friend’s decision was irrevocable. 
“What can I do! I will obey you and leave. Fare- 
well ! ” 

“But not without first embracing me!” 

Cyrano, half-sobbing, advanced with open arms toward 
the youth. The two friends held each other close in a 
farewell embrace. Then they separated. Tancrede soon 
disappeared behind the ridge of sand-dunes. 

“He’s a brave lad,” murmured Saint-Amant, strongly 
affected by this scene. “What a pity that he still has more 
heart than head!” 

The Gascon, shaken by the separation, motioned for 
silence, and then said in a low voice: 

“And now, as to you two, you are to take the road to 
Arras. In a day you will reach Dunkerque and from 
there you can cross to Brighton.” 

“And you?” asked Saint-Amant. 

“I will keep Cafitan and start toward Boulogne.” 
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other words, you will draw the pursuers after you, 
and in order to gain three hoursy will oppose them alone. 
And we shall be saved at your expense.” 

^‘Enough, ninny! Come, this discussion is delaying us. 
Leave me at once!” 

^‘Your plans may be quite all right for the Cavalier, my 
dear Savinien, but of my own free will, I came with you, 
and of my own free will, I stay.” 

“I too!” agreed Linieres, who, remembering his recent 
adventure, felt it would be wiser to be near the valiant 
Gascon. 

^'And even if,” continued the former sailor, ‘‘there are a 
score of these scoundrels following us, we can fortify our- 
selves somewhere and hold them oflF at least for three 
hours!” 

“Three hours,” repeated Cyrano, slowly giving in to his 
friend’s logic. “Very well, I agree, we’ll stay together.” 

The three men quickly sprang into their saddles, and 
left at a sharp trot. A few moments later the fat poet 
noticed his friend drop a sparkling object on the road. 

“Ah, ha,” he said, smiling approvingly, “Cyrano has 
thought of everything. The enemy will now have a clue 
to let them know which road we have taken.” 

In the meantime Vauselle and his followers had reached 
Abbeville. Vauselle’s cowardice at the meeting at Pic- 
quigny had allowed Linieres to escape, and since then the 
cavalcade had been searching for some sign of the fugitives. 
The last trace they had discovered was the exhausted horse 
at Longpre. The passage of Cyrano’s group through 
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Abbeville had been noticed by no one. The pursuers had to 
call a halt. Lack of information made it difficult to decide 
on the next stop. 

Vauselle, riding in the rear, was engaged in conversation 
with d’Artagnan. He felt safe near the Musketeer. The 
old officer had taken advantage of this opportunity to resume 
command of the troop. On leaving Abbeville, the officer 
had sent two troopers ahead to act as scouts. One of them 
was now rushing back at a gallop. He had discovered the 
cross-roads and, leaving his companion to continue the 
search, had returned to give them the information. 

^Tour highways and a short-cut?” exclaimed the per- 
plexed officer. ‘^This is the very devil! What do you 
think of it, Monsieur d’Artagnan?” 

“We’ll have to see for ourselves.” 

This suggestion was none too definite. Vauselle ad- 
vanced to deliver his opinion. But the officer had not for- 
gotten his conduct with Linieres, and roughly silenced 
him. 

“Thanks to your stupidity, the fugitives know that we 
are on their trail, and are sure to be cautious. Your in- 
sane idea of keeping us all in one group results in our inter- 
fering with each other. The four horsemen now have the 
better chances in this affair.” 

“Here comes your second scout, my good friend,” inter- 
rupted d’Artagnan, “Perhaps there will be more news.” 

The horseman approached quickly holding in his hand a 
shining object. 

“A. purse,” cried Vauselle. 

“Where did you find it?” 
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the Boulogne highway.” 

The brave Vauselle had already seized the purse^ and, 
hastily opening it, drew out several gold pieces. 

^Toubloons!” he exclaimed. 

“Spanish doubloons!” gasped Duretete. “There can be 
no doubt now. It’s he! Forward at a gallop! ” 

“They’re at it again!” muttered the officer. “Where 
will those two fools lead us in the end?” 

D’Artagnan followed in a leisurely manner. The 
Musketeer’s cool brain and habitual skepticism did not lead 
him to believe in miracles. He smiled quietly to himself at 
the coincidence of the Spanish doubloons. On reaching the 
cross-roads, his sharp eyes searched the dunes carefully. 
Another amused smile appeared on his lips. 




CHAPTER III 

THREE AGAINST TWENTY 

Not far down the Boulogne road, the cavalcade met a 
brewer’s wagon. The driver, overwhelmed with questions, 
took his pipe from his mouth and stated that he had passed 
a small group of horsemen. 

^^How many?” 

^‘Oh, maybe three, or four — ^maybe five.” 

“Five! Impossible! How far away?” 

“Oh, not so far, but not so near. And one of them — 
his horse will founder.” 

^^CapianP^ 

“Yes, ’tis so! I heard them say ^Cafltan,^ 

Vauselle uttered a cry of triumph. Cafitan had gone 
lame! The troop pushed on at increased speed, their 
ardor now at fever pitch as a result of this news. 

The driver began again to jolt along the rough high- 
way. 

“See now, those fine fellows are in too much of a hurry 
to be polite. Ha, ha, now I think of it, there were three 
horsemen!” 

D’Artagnan, following in the rear, pondered an in- 
soluble question. 
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^^Cafitan lame! And they allow the one horse to retard 
the entire group! Bergerac must be mad!*^ 

Near Nouvion the road made a double turn to avoid a 
large swamp. DArtagnan, who began to feel the excite- 
ment of the chase, advanced to the front of the troop and 
galloped along by the side of the leader. After the first 
turn, the two officers saw the fleeing horsemen. They had 
only a brief glimpse, for the fugitives had made the second 
turn and were at once swallowed up in a little wood. Yet, 
in spite of the shortness of the glimpse, the Musketeer’s 
sharp eye had done its duty. 

“Only three! I was sure!” he muttered. 

Suddenly the old officer exclaimed: 

“Quick, the black horse! It’s falling!” 

Cyrano had looked back, and, recognizing the martial 
figure of his eternal enemy, had shaken his fist in defiance 5 
at this moment, poor Cafitan^ no longer held up by the reins, 
had fallen to the ground. The on-rushing guards greeted 
this fall with a loud cheer of triumph. 

But the swordsman was already on his feet. One of his 
companions had returned at his cry, and Cyrano sprang 
behind him on the horse. They then disappeared in the 
thick woods. Yet what difference did this make! They 
could not go far, with two men on one horse. 

The cavalcade had swiftly rounded the second turn and 
entered the forest. Then, in complete astonishment, the 
soldiers were forced to come to a stop. 

*^SarfejeuP^ cursed the officer. “Not a soul in sight!” 

The road stretched straight ahead for a long distance, 
but not a person could be seen. The fugitives had vanished. 
Recovering from his surprise, the officer ordered the guards 
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to search on both sides of the road. He himself led a small 
group .into the forest on the left. Their progress was 
stopped abruptly by a pile of crumbling ruins. At the end 
of an overgrown path was a small house, surrounded by a 
dilapidated wall. The house had an enormous roof of 
moss-covered tiles; the fagade was pierced by a single large 
door tightly bolted through a loop-hole protected with bars. 
The building had apparently been constructed years ago for 
work in the nearby bogs. On the back and along the sides, 
muddy stagnant water made any approach impossible. 
There was something sinister about the appearance of the 
place. 

At a command from the officer, a soldier advanced 
towards the house. He had not gone a half-dozen paces 
before a sharp explosion rent the air. The large, curly 
head of Saint-Amant was seen for a moment at the smoking 
loop-hole. 

“Just a polite shot into the air to give you warning,” ex- 
plained the fat giant. “It^s an old naval custom.” 

D’Artagnan, hearing the report of a gun, hurried to the 
spot with the remainder of the cavalcade. 

“There are three of them,” said the old officer to the 
Musketeer. “Unable to escape, ^ they have barricaded 
themselves. What do you think we should do next. Mon- 
sieur d’Artagnan?” 

The Musketeer looked at the ruined house, and a per- 
plexed frown appeared on his face. He suddenly saw the 
shining barrels of pistols menacing them from the loop- 
hole. 

^^Mordil^^ he remarked quietly. ^We should retire! 
The affair is becoming a bit warm.” 
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As he finished this declaration, there followed three 
flashes from the loop-hole and the sound of hissing bullets. 
The soldiers had had time to conceal themselves by the side 
of the road, and no one was hurt by the first volley. Re- 
assured on this score, the two officers returned to a little 
knoll where Duretete joined them. It was more difficult 
to discover Vauselle, but he finally appeared from the ditch 
into which he had thrown himself on hearing the sound of 
firing. 

The four men held a brief council of war. The soldiers 
were spread out in a semi-circle about the ruins. Protected 
by the trees, they held their muskets ready to fire. After 
the smoke had cleared away, the house resumed its appear- 
ance of a deserted ruin. Surrounded on three sides by the 
bog, it could only be reached by the path in front. And 
this path was quite easy for the besieged persons to command 
from two points : the loop-hole and a dormer-window above. 

The prudent officer hesitated to expose his men to the 
fire of invisible enemies. But Vauselle was vociferous in 
his objections: 

“Why, they’re only bandits! They have already opened 
fire on us. We must drive them from their lair and seize 
them dead or alive.” 

The veteran stroked his mustache thoughtfully, and 
answered : 

“An assault would be costly,” 

D’Artagnan decided to take a part in the debate; 

^^Mordil these gentry seem determined to resist. They 
have been kind enough to give us warning. I think it is 
our duty to try persuasion.” 

“What!” exclaimed the indignant Vauselle. “Make 



THREE AGAINST TWENTY 


39 

terms with rebels! Retreat before a handful of rascals! 
Four cowardly criminals!’’ 

^Tour, you say!” cried the surprised officer. 

^^ParhleUy yes — the Cavalier, Bergerac, Linieres, and 
the fat man make four, don’t they?” 

“But I only counted three!” 

This remark had an unhappy effect on Vauselle ; his un- 
easiness was evident. 

“The devil, has one of them escaped?” 

“I don’t know definitely but when we rounded the bend 
I counted only three.” 

“And you, Monsieur d’Artagnan?” 

“I? Hmm, I thought there were two.” 

The Cardinal’s bloodhounds looked at each other anx- 
iously. There seemed to be a mystery attached to this af- 
fair. 

^^Sarfejeuj^ growled the officer, “We have just one,^ure 
way of telling. How many reports did you count when 
they fired?” 

“Three,” stated Duretete. 

“We must know for certain. Why not send an envoy 
to them?” 

“Bravo, Monsieur de Vauselle! At last you are talk- 
ing sense. Go and try to clear up this mystery.” 

“I!” shouted the valiant spy in alarm. “Oh, Mon- 
sieur d’Artagnan, why don’t you go?” 

The Gascon first bowed politely in refusal, and then 
suddenly changed his mind. 

^^Well, I won’t say no! But what can I offer them?” 

“Promise them the Cardinal’s complete forgiveness.” 

Duretete uttered a low growl. 
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^^Shh!” said Vauselle, with an equivocal smile on his lips. 
“IFs one thing to promise and another to fulfil. . . 

A penetrating look from the Musketeer cut short this 
declaration. 

“No nonsense/’ remarked d’Artagnan in a cold, dry 
voice. “His Eminence’s instructions are simple and clear: 
to seize the Cavalier Tancr^de and bring him back alive.’’ 

“And yet Bergerac!” objected Vauselle. 

“Monseigneur said nothing about the others.” 

“Yes, falsanguienney that’s true!” cried the old soldier, 
enjoying the discomfiture of the two confederates. 

“If Monsieur de Bergerac desires to leave with his friends 
— always excepting the Cavalier — without firing, we have 
no right to stop him.” 

“Obviously,” agreed the officer. “That is an admi- 
rable solution, and it spares innocent blood,” 

“But if the youth isn’t there?” asked Vauselle. 

“Then we must make other plans.” 

It was impossible to object to this 5 d’Artagnan was fol- 
lowing his instructions to the letter. With a gesture of 
resignation, Vauselle gave in. During this consultation 
which was to decide the fate of his mortal enemy, Duretete 
had maintained a sullen silence, while his eyes travelled 
from one speaker to the other. When he realized that his 
infernal tempter was to be offered freedom, he quietly dis- 
appeared. No one, at the time, noticed his sudden exit. 

D’Artagnan descended the slope of the hill. Drawing a 
handkerchief from his pocket, he tied it to the end of his 
sword, and then walked confidently toward the ruins. 
Everything that he knew combined to make him sure of his 
action. He had no doubt but that the Cavalier had left 
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his friends at the cross-roads, and that Cyrano had bar- 
ricaded himself in so as to allow his friend time to reach 
a seaport in safety. Having succeeded in this ruse, the 
swordsman would no longer have reason for resisting, since 
he would come out with all the honors of war. D^Ar- 
tagnan was quite correct in his conjectures, except for one 
thing: not being familiar with the sea, he had forgotten the 
all-important question of tides. 

As soon as he was within hailing distance, he cried: 

‘^Gentlemen, in the name of the KingP^ 

A head appeared at the loop-hole. A moment later, a 
door opened to give passage to a man who bowed politely 
to the Musketeer. D’Artagnan returned this with a flour- 
ish of his hat. He had recognized Cyrano and at once 
proceeded to explain his mission. 

‘Tf I understand you correctly,” said the swordsman, 
surprised at this unexpected proposition, ‘^your oflFer is to 
allow me and my friends to leave here in safety.” 

“With the one exception of the Cavalier Tancrede.” 

“Hmm, a tempting oflFer — ^if there is no trap behind it!” 

“A trap! Monsieur de Bergerac, such an insinuation 

unnr.ressary when two soldiers are talking together.” 

“X'triY well, then! I will answer you with the frank- 
(.f a. soldier: my friends and I thank you for your gener- 
om:** but it is impossible for us to accept.” 

'‘Why?” 

ause we cannot permit our comrade to fall into your 

hands.” 

7 equivocal answer seemed to confirm the Musketeer’s 
spiel, ns. When he spoke again it was in a lower tone: 

'‘Wc have no desire to make any such demand of loyal 
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gentlemen. Only leave your barricade; we will take care 
of the rest.” 

“What a pity it is only noon and the cursed tide doesn’t 
come in for two hours/’ muttered Cyrano to himself. “I 
should like to see the faces of these bloodhounds when, after 
our departure, they found no Cavalier within!” 

“Well, sir, what is your answer?” 

“Definitely no!” 

^^Mordiy^ cursed the Musketeer under his breath, “am I 
wrong? If they refuse it must mean that the youth is 
with them.” 

There seemed, indeed, no other possible explanation of 
the poet’s obstinacy. D’Artagnan tried again. 

“Come, this cannot be your last word. Why ruin your- 
selves by a useless resistance? We are twenty and you are 
only . . •” 

“Four!” interrupted the Gascon, 

“Four, if you like! Consult again with your friends.” 

“It’s no use! They have sworn to obey me.” 

“But after all, there is only one of you who has the right 
to accept or refuse an offer of safety. And that person 
is the Mysterious Cavalier.” 

After a slight hesitation, Cyrano answered: 

“The Cavalier has sworn as well as the others!” 

“Let me speak to him.” 

“No, mordiouSy no I ” 

Paying no attention to this remark, the Musketeer had 
now reached the embankment. From here he could sur- 
vey the house more easily. He was still disturbed on one 
point: why did the Cavalier not show himself if he were 
there? 
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‘^We^ll soon know!” he thought. 

In a loud voice he cried; 

^^Cavalier TancrMe, the life of your comrades is in your 
hands. Surrender, and they will be free 1 ” 

^^MUiiousV^ shouted the enraged Gascon. ‘^Don’t an- 
swer, Tancrede! I forbid you!” 

For a very good reason, no voice answered. The door 
of the house had been quickly closed. But d’Artagnan had 
seen enough. A smile was on his lips as he said: 

“Thank you. I now know what to do.” 

“Make an assault?” 

“Why do that?” 

^^Cafedediou^ to seize the Cavalier!” 

^^SandtSy Monsieur de Bergerac, do I look like a simple- 
ton? Before we could seize him he would have to be 
there!” 

“What do you suspect then?” 

“That the youth is far away from this place. If he were 
here, he would long ago have surrendered himself to save 
you!” 

The poet turned pale. His enemy had guessed the 
truth. His apparent generosity in coming forward to make 
his offer had been for a definite purpose — to find out if 
the bird had flown the nest. And now he knew! Alas, 
they could now continue the pursuit on the right trail. 
How was he to gain those two precious hours? Ah, Tan- 
crMe was lost this time! 

These thoughts passed swiftly through his head in a mo- 
ment. Furious at having been tricked, Cyrano cried: 
^^Corhacy are you mad? The Cavalier is here, mordiousy 
but he is protected by our swords. And if the Cardinal’s 
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gentlemen desire to confirm this fact they have only to try 
to enter the house. But first I advise you to seek reinforce- 
ments, because, after all, you are only twenty and that is 
not enough ! ’’ 

^^Yes, of course,” remarked the skeptical Musketeer. 
“Yet if he hears us, why doesn’t he appear?” 

^^Because I forbid it! Do you hear, Cavalier, I refuse 
to allow you to show yourself!” 

As he gave this command, in a loud voice, the swords- 
man turned toward the interior of the house; d’Artagnan 
followed the pantomime with a malicious twinkle in his 
eye. Suddenly Cyrano’s voice failed him, while the cold 
perspiration broke out on the Musketeer’s forehead. Three 
figures had appeared at the little window underneath the 
roof. The three men seemed to be on guard, ready to open 
fire: their pistols flashed in the bright sunlight. 

^^Mordi^ I am wrong!” gasped the astonished Musket- 
eer. “He is there! Why the devil did he not speak to 
me?” 

“Because he has made a vow,” explained the poet, quickly 
recovering his self-possession, “a vow of silence.” 

There was no excuse for further parleying. The im- 
possible had turned out to be true. D’Artagnan was face to 
face with the Cavalier, and he had now to perform a soldier’s 
duty. Besides, Vauselle and his companion had seen from 
their observation post that the four men were all accounted 
for, and were now impatient over the length of this con- 
ference. 

“Your friends are growing restless, Monsieur d’Artagnan. 
I hope to see you again soon. I must prepare now to sustain 
your assault worthily.” 
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With a courteous but frigid bow, the leader of the fugi- 
tives began his march back to the troop. 

“Monsieur de Bergerac/’ cried the Musketeer,- “I beg of 
you, one word more about the . . 

He was unable to finish. A pistol-shot rent the\air. 
Cyrano, who had turned around at the Musketeer’s call, 
jumped quickly back. The bullet had come so near him 
as to relieve him of his hat. 

“Where did that shot come from?” asked the thunder- 
struck d’Artagnan. 

“I must congratulate you, my friend, on your unusual 
method of conducting a parley!” 

Furious at the insulting sarcasm of his adversary, the 
Musketeer repeated: 

“Oh, mordiy where did the shot come from?” 

He had just time to take refuge behind a tree, for the 
besieged fugitives answered the unexpected shot with a 
volley. The attackers did not hesitate to follow suit. 
Consequently the unfortunate envoy found himself between 
two fires. His roving eyes suddenly distinguished a large, 
formless shape in a corner of the wall. 

“Duretetel” he exclaimed. “Oh God, the coward!” 

His first shot having failed, the jailer was reloading his 
iveapon. Zounds, they had spoken of sparing Bergerac! 
It was a work of piety to kill such a man. Luckily, he, 
Duretete, had made no promises. The tempter, the man 
who had led him to destruction, was there in front of him ! 
Ah, God help him! Only a miracle had saved him from 
the first shot. Better luck next time! 

“Coward, coward!” repeated the disgusted d’Artagnan. 

In the meantime the old officer, from his distant post, un- 
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able to unders^tnd what had happened, hurried forward. 
His face wrjs crimson with rage as he shouted: 

“The villains! The brigands! To fire on an envoy! 
No mercy for them now!” 

The Musketeer, sick at heart, joined him- The two 
men at once made preparations for the fight. Half of 
His Eminence's guards were ordered to dismount and take 
their horses a short distance away where they would have 
the protection of the woods. The officer arranged the 
remainder of the soldiers in a semi-circle within gun-shot 
of the ruins. 

“Be on your guard,” he advised. “Keep your eyes on 
the loop-hole and the window. Fire at sight!” 

“And you,” he added to the first group, “are to advance 
on foot behind your horses. Join again under the protec- 
tion of the wall by the side of the road. Wait till I raise 
my hat, and then, all together, scale the wall/^ 

The soldiers prepared to advance, leading their horses 
by the bridle. The animals, camouflaged with branches, 
formed a moving bulwark. Before the men could ad- 
vance, d^Artagnan stopped them with a gesture: 

“A moment, please! Since there is to be a fight, I must 
take my proper part. As a lieutenant of His Majesty’s 
musketeers I take precedence over your officer. Therefore, 
I intend to direct operations. Follow me!” 

He sprang quickly to the front. His appearance was 
greeted with a volley from the besieged men. Waving his 
hat, he cried: 

“Forward, for the King!” 

“Long live the King and the Cardinal!” shouted the 
guards, following their new leader. 
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In a shower of bullets, d’Artagnan advanced toward the 
wall step by step. Fortunately, a steady fire from the am- 
bushed soldiers in the rear prevented the besieged from 
stopping this dangerous mancsuvre. Thanks to their sup- 
port, the Lieutenant reached the wall safe and sound. The 
enemy could not fire on him there. The soldiers with 
d’Artagnan were likewise unharmed. Only two horses, 
innocent victims of this desperate struggle, fell during the 
advance. 

The first part of the attack had been successful. Be- 
fore beginning the second, d^Artagnan allowed his men to 
catch their breath in the shelter of the wall. He looked 
about anxiously for Duretete. Once again the jailer had 
disappeared. Where could he be? 

Slipping along the wall to a large crack, the Musketeer 
examined the interior of the house. One man was on 
guard at the loop-hole. The others were at the window 
above. No, there could be no doubt — four men protected 
the ruins. It was impossible to see their movements clearly. 
One of them seemed to disappear and reappear like some 
marionette j he apparently kept loading a weapon for his 
neighbor whose eyes and the arm holding a gun, alone 
could be seen. D’Artagnan could distinguish the silhouette 
of the third person at the window. He was hidden in a 
long cloak and wore a torn hat. This man kept a posi- 
tion slightly behind his two companions, and in the midst 
of the firing, preserved an extraordinary sang-froid. 

D^Artagnan had no time for further investigations. The 
elder officer had made a signal, and the ten men assembled 
at the foot of the wall. When the veteran removed his 
hat, the soldiers began to scale the wall. It was a crucial 
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moment. The Musketeer, more agile than the others, was 
the first to reach the top. A heavy rain of bullets from 
the guards behind passed over their heads and struck the 
ruins. The men at the loop-hole and the window promptly 
replied. The bullets of the soldiers had caused a cloud 
of dust and small stones to be dislodged and to fall on the 
attackers, making it difficult for them to see. D’Artagnan 
was nearly blinded. Jumping to the ground on the other 
side of the wall, he cried: 

“Follow me, in the King^s name!” 

The detachment charged across the short space that 
separated them from the house, and rushed against the door. 
To their surprise they were brought to a complete stop. 
The door was too solid. It gave way neither at the first 
blows nor at the furious assaults that followed. The rak- 
ing fire from the loop-hole paralysed their movements. 
Nevertheless, the hinges of the door were beginning to show 
signs of weakness when suddenly there came a terrible crash. 
From the window above a huge form had hurled a large oak 
table into the midst of the besiegers, spreading destruction 
and panic- The soldiers hugged closely the side of the 
house. Danger surrounded them on every hand. The 
situation was serious. A scowl of perplexity darkened 
d^Artagnan’s face. Four of the ten had already been dis^ 
abled. 

Luckily the old officer appeared at this moment with 
reinforcements. In the front of the group came two horses 
dragging the heavy trunk of a tree. It took only a moment 
to raise the trunk to the top of the wall and let it fall down 
on the other side. One of d’Artagnan’s men crawled to 
the improvised battering-ram and seized the ropes that were 
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attached to it. It was an easy task to pull it forward, 

‘‘Be careful,” warned the Musketeer. “Now is our 
chance. The enemy will be watching the men who are 
trying to scale the wall. We must act at once.” 

The tree trunk was lifted by six pairs of strong arms, 
and the task of smashing the door began. The moment was 
propitious. Cyrano and his friends were busily occupied in 
repulsing the reinforcing party. When they realized the 
new danger, it was already too late. Under the blows of 
the powerful battering-ram, the door was beginning to 
crack and fall to pieces. A final terrific effort succeeded 
in demolishing it. 

A cry of triumph greeted this success. The besiegers, 
greatly encouraged, rushed toward the breach. But the 
opening was narrow and it was necessary to enter in single 
file. The men in front had scarcely passed through before 
a sudden backward movement began. 

^^MorguienneP^ shouted the enraged officer. “Go 
ahead!” 

“We can’t advance!” cried a soldier, falling to the 
ground in agony. “There is a barricade inside.” 

The two officers finally reached the breach and were 
able to discover for themselves the obstacle. Indeed, it 
was serious. Before them was a formidable barricade com- 
posed of rafters, old furniture, and loose planks. Behind 
this a man guarded the entrance to the stairs. The lone 
defender was in his shirt-sleeves, and his bare, muscular 
arm grasped a huge iron bar. He was of colossal size, and 
looked at his adversaries with mocking eyes, while with 
maddening composure, he kept puffing on a small, black 
pipe that a sailor alone could smoke. Even the bravest 



50 THE HEIR OF BUCKINGHAM 

would hesitate to come within the reach of such an arm. 

While the officers were examining the situation, a whis- 
per was heard from above: 

^^Saint-Amant! ” 

“I am here,’^ answered the giant, 
s seven minutes past one.” 

'"Good,” replied the fat ^ man phlegmatically. “Only 
fifty-three minutes more. \Ve’ll hold the fort easily!’ 

This dialogue, apparently without significance, brought a 
sudden smile to the Musketeer’s face. 

“Oh ho, so that’s it! The defenders must resist for a 
certain length of time. Hmm, there is some reason for 
this.” 

But could they keep the barricade for such a long time? 
It had taken the attackers only a half-hour to smash in the 
door! 

By this time Vauselle had joined them. The delay an- 
noyed him, and he kept grumbling to the soldiers. The 
prudent Musketeer took advantage of this unexpected dif- 
ficulty to withdraw from the group. Two points aroused 
his curiosity; first, where was Master Duretete; second^ 
who was the fourth person inside the house. For he now 
began to have grave doubts again as to the Cavalier’s actual 
presence. 

Off toward the right, the Musketeer noticed a shed 
attached to the ruins. To reach it, it was necessary to 
cross a stretch of bog several yards across; to all appear- 
ances it was impossible. He examined the ground more 
carefully and saw a black ridge of earth stretching beneath 
the water. With the greatest precaution he stepped upon 
this bridge, or, rather, ford. Placing one foot carefully 
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before the other, he advanced; at first the water was ankle- 
deep, and then above his knees. A final daring leap landed 
him on the other side. 

D’Artagnan found himself close to the house, separated 
from his followers by the bog that extended far to the right 
and left. The greater part of the dry land was occupied 
by a series of sheds, the last one being on the edge of the 
forest. No one could see the Musketeer. This side of 
the ruins was protected by a high wall in which there was 
no opening except for a small door, closely fastened and 
obstructed by a mound of earth. 

At last d’Artagnan was alone. He first looked toward 
the window, which could be more easily seen from this 
angle. The person whose presence so disturbed him re- 
mained in the same position. The man seemed to be im- 
movable. 

“The devil!” muttered the Musketeer. 

A second later the frown on d^Artagnan^s face disap- 
peared, and he seemed to lose all lust for battle. 

“Ha, ha,” he laughed quietly. “At last I under- 
stand!” 

A violent uproar broke the long period of silence. The 
Musketeer listened intently and heard the sound of cries, 
blows, and the smashing of heavy articles. The barricade 
was being attacked. 

“Very well,” he murmured, “they can do what they like 
now ! ” 

His mind was completely at ease. He seated himself 
in the shelter of a shed to await the outcome. Scarcely 
had he done this when he seemed to hear the noise of crack- 
ling branches from the direction of the forest. A shadow 
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could be seen in the distance^ — doubtless some wild animal. 
The Musketeer however, followed the animaTs movements 
with interest. Yes, he had guessed right. The animal, 
covered with a thorny shell — a kind of exaggerated porcu- 
pine — advanced quickly past the- sheds. Reaching the wall, 
the beast rid itself of its shell and stood up. The shell was 
an enormous bundle of broken branches, dead leaves, and 
dried peat. And the animal itself displayed the grotesque 
form and the long hairy arms of Master Duretete. 

“What, my friend the jailer! Luck is with me, I was 
looking for him. What in the devil is he up to now?’’ 

The jailer, his back to d’Artagnan, was on his knees be- 
fore the wall. He seemed engaged in some mysterious oc- 
cupation. The Lieutenant advanced from his shelter. 
Dame Anastasie’s husband was too busy to hear him ap- 
proach. The Musketeer was now so close that he could 
have touched him. When he saw what Duretete was do- 
ing, he almost cried aloud in horror. While the besieged 
fugitives were engaged in resisting the assault of the guards, 
the scoundrelly jailer was preparing to attack in his own 
way, from behind, with a cowardly, pitiless weapon — 
fire! 

“The ruffian! He is going to burn them up! But 
Mordiy this time his treachery can be stopped! ” 

Duretete had finished his preparations, and proceeded to 
remove the earth from before the door. After once open- 
ing the door, it would be quite simple to slip inside the 
house and set fire to the bundle directly beneath the 
feet of the besieged men. The jailer had already lighted 
the dry tranches and the peat; sharp, blinding smoke be- 
gan to ascend. D’Artagnan, at the man’s heels, did not 
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miss a single one of his movements. He saw him push the 
burning bundle toward the door. Was the fool going to 
try to burn the door down? It would be a lengthy process! 
But at this moment the turnkey pulled a rusty key from 
his pocket and rubbed it with ghoulish glee. 

“Oh, yes, I had forgotten! A jailer has a key for every 
occasion! ” 

Duretete put the key into the lock. A minute more and 
the crime would have been committed. D^Artagnan seized 
the cowardly rascal by the shoulder. 

“Master Duretete,” he said calmly, “what do you mean 
by being so far away from the battle?” 

The astonished jailer turned around, one hand still 
holding the key. On recognizing the visitor, a strange 
look, half humble, half threatening, appeared on his face. 
The Musketeer scattered the burning bundle with a kick. 
The jailer jumped backward as if he had been struck in the 
face. 

“Go away!” he roared. 

D’Artagnan quickly slipped between the man and the 
wall. Duretete advanced a step, his arms stretched out 
menacingly. 

“Down with your arms, beast!” exclaimed the Musketeer, 
striking with the flat of his sword. 

Duretete, like a wounded animal, retreated slightly and 
then prepared to spring. D’Artagnan waited for the at- 
tack. To his surprise, the jailer did not move. A slight 
movement on the p^ii # the Lieutenant had allowed the 
jailer to see the docjared^is eyes burned dully as he cried: 

“The key!” 

“What key?” 
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*‘The key . . . in the door • . . it^s not there!” 

**Oh, nonsense!” 

“Give it to me. Monsieur d’Artagnan.” 

The Musketeer shrugged his shoulders. 

“By all the saints I ask you to give it to me. Let me 
have it — or suflFer the consequences!” 

D'Artagnan answered this threat by extending his naked 
sword. Duretete, foaming at the mouth, retreated. The 
only color in the pale face was in his blood-shot eyes. 

*^Master Duretete, you are not well. You don*t re- 
alize what you are doing. Listen to me: do you know what 
is done with a mau who shoots at the enemy during a 
truce!” 

The miserable wretch lowered his eyes. 

“He is shot. And a man who flees from the fight and 
starts a fire in this abominable manner is hanged. Take 
your choice!” 

The Lieutenant’s calm but threatening attitude suc- 
ceeded in destroying the jailer’s confidence. D’Artagnan 
looked at the man scornfully and then began to walk away. 
Duretete rushed after him and fell to his knees, weeping: 

“Please, please. Monsieur, give me the key! This is 
my revenge; it is more than my life to me. I promise 
to make no fires • . • 1 w’^1 harm no one — except him! 
He alone — ^the Devil! Thtx ne afterwards!” 

“You scoundrel, what do you mean by your talk of a 
key?” 

“You have it — you!” 

“I, or the Devil, pel . JH . o 3 Musketeer, pre- 

paring to cross the bog 

The enraged jailer looked madly at .ocked door and 
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the dispersed bundle of burning fagots. His revenge v^as 
disappearing harmlessly in smoke. Shaking his fist at the 
retreating Lieutenant, he shouted: 

^^Curse you! The curse of God upon you! ” 

When d’Artagnan reached the front of the house, a shout 
of triumph gave warning that at last the barricade had 
fallen. He rushed toward the brea'(^h. The giant Saint- 
Amant stood on the remains of the barr^-ade, defending him- 
self stoutly. His arm still wielded thf^iron bar which by 
this time was badly bent. In his teem he held the stem 
of the pipe. 

“Surrender!” cried the old officer. 

“Never!” 

“Surrender!” ordered Cyrano from above. 

The jovial fat man threw his bar at the victor’s feet. 
Sitting down on a timber, he wiped the per^iration from 
his face and then muttered his eternal: 

“That’s different! Yes, very different!” 

The officer advanced to the foot of the stairs. Think- 
ing that the fight was over, he called: 

“I congratulate you, gentlemen, dn your brave and 
honorable defence. Descend now and you will all be given 
quarter.” 

Instead of answer^^ th^*'' '^laration, the voice above 
asked; 

“What time is it, Linieres^’ 

“Zounds!” cried the vf ' I mock me? I 

offer you safety and you af nonsense!” 

Cyrano’s head appeared^* the stairs. 

“I am not mocking It is a matter of 

great importance. My friend the Cavalier and I have 
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agreed to surrender the place at a certain hour. Well, we 
need fifteen minutes more.” 

‘^Seventeen, my good friend!” corrected the precise Li- 
nieres. 

^^SarfejeuP^ cursed the ofiicer, thinking this some new 
exhibition of humor. ^^This is no laughing matter. If you 
wish to risk your lives on such a piece of absurdity, very 
well. We'll drive you out of here, and then don’t ask for 
mercy!” 

''Agreed !” answered Cyrano, descending the stairs and 
drawing his sword. "And you up there, Linieres, make 
sure that you watch the time exactly! 

"The man is insane!” whispered the veteran to the Lieu- 
tenant. 

"Do you think so?” said d’Artagnan. 

In the bottom of his soldier’s heart, the Musketeer ad- 
mired the fiery poet. Cyrano was offering himself as a 
sacrifice solely on a point of honor and in accordance with 
his oath. Mordiy there was something noble about that — 
something worthy of Athos! 

A fierce fight had begun on the narrow, winding stairs. 
The soldiers, excited by their chief’s cries of encourage- 
ment, rushed furiously on their lone adversary, anxious to 
finish this absurd struggle at once. The swordsman, his 
back to the wall, dominated his opponents, with his calm 
eyes and flashing sword. He withstood firmly their most 
violent attacks. 

At regular intervals, Linieres’ high voice rose above 
the clashing of swords and the panting of the combatants, 
as he continued: 

"Twelve! . . . eleven] . . . ten! . . 




CHAPTER IV 

D’ARTAGNAN CURSES A PRIEST 

After two days of riding and three hours of fighting, the 
heroic swordsman and poet was beginning to feel tired. 
And his weariness was more of the mind than of the body; 
the strain was telling on him. But he still must keep to 
his promise and hold his enemies at bay. 

^‘NineP’ shouted Linieres. 

Only nine minutes more and the Cavalier would have 
gained his full three hours’ start! Soon Cyrano de Ber- 
gerac, faithful to his word, could surrender his sword. In 
the meantime that terrifying weapon flashed in and out, 
keeping the astonished assailants at a respectful distance. 
For one moment, however, it seemed that this furious de- 
fence might come to a sudden end. One of the soldiers 
had succeeded in climbing the stairs behind the swordsman. 
He was about to spring forward when an extraordinary 
backward thrust from Cyrano, who had not even turned 
his head, sent the daring guardsman crashing to the floor 
in the centre of the combatants. 

“Eight!” cried Linieres, showing his head for a second. 

By this time Tancrede should be at sea, sailing toward 
the chalky cliflFs of England. 
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^‘Seven! . . . sixP’ 

Cyrano deigned to begin a retreat, step by step. The 
soldiers of the King, eager to turn the retreat into a rout, 
rushed forward triumphantly but in vain. The flashing 
sword still made an impenetrable barrier. The minutes 
passed in slow succession. At the foot of the stairs d’Arta- 
gnan, his brother-oflScer, and even Vauselle, felt a strange 
emotion at the sight of this epic fight in which one man was 
holding in check twenty skilled adversaries all for the 
sake of that ridiculous, sacred thing called honor ! 

“Five! . . . four! , . . three!” 

Cyrano had reached the top step. His bent sword was 
of little use. Feeling the end near at hand, the guards 
closed in on him. The Gascon made a sudden lunge. A 
man fell back, wounded. He was the first person that 
the swordsman had tried to touch and he had done so with 
a feeling of regret. In this tremendous struggle to pre- 
serve his own honor, the brave poet was willing to give 
up his own life but he felt that he had no right to take the 
lives of others. 

“Two!” announced Linieres. 

^^MordtousP^ muttered Cyrano as his sword broke in two. 

The trapped poet discarded the useless blade and seized 
the empty scabbard as a weapon. 

“One!” panted Linieres. 

It was now a melee of fists. The soldiers threw away 
their swords and tried to grasp with their hands this in- 
domitable opponent. Ten strong arms stretched forward to 
hold him by the arm, by the leg, or by his clothing. Cy- 
rano drew himself up for a supreme effort. 

‘^'The hour has struck!” cried Linieres in a solemn voice. 
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X last the swordsman gave in. His face was bloody and 
» dothes torn when he finally surrendered. His super- 
, nan nerve had disappeared simultaneously with the an- 
icement that the hour had arrived. The guards lifted 
: to his feet and passed him from shoulder to shoulder 
j /r:n the stairs. The almost lifeless body was finally 
ed on the ground near d’Artagnan, who heard the Gas- 
; mutter just before losing consciousness: 

TancrMe . . • I have kept my promise 
^he battle was over. Vauselle, anxious to be the first 
. eize the prize, rushed up the stairs. Oh, to have the 
.. .'valier at last! He saw the young man standing quiet 
. : motionless against the wall. Pushing roughly to one 
^ t Linieres who made an attempt to stop his progress, 

1 r ran forward to the prisoner, and cried proudly: 

'Cavalier Tancrede, I arrest you in the name of the 

The youth did not make the slightest gesture in response, 
uselle grasped him by the collar. But suddenly the 
bnv/e spy jumped backward as if he had gone mad. He 
ir .hed to the stairs and descended them even more quickly 
than he had mounted. 

“Tricked!” he shrieked. “They have tricked us again. 
The young soldier is not there!” 

“The Cavalier?” asked the old oflScer in astonishment. 
“Why, nonsense, we saw four of them!” 

^^Patatras! Do you know who the fourth man was? 
A dummy!” 

Yes, they had been tricked. They must begin the pur- 
suit once again. They had fought for three long hours 
. . , and for nothing! Vauselle’s fury was beyond de- 
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scription. Duretete, who had just reappeared^ contemplated 
Cyrano’s collapse with a gloomy joy. D’Artagnan and 
his colleague withdrew to a safe distance, chuckling at the 
extreme discomfiture of Vauselle. The old veteran was 
a great admirer of ruses in warfare, and he looked with 
sympathy at the prostrate form of the brave fighter. Cy- 
rano, thanks to Saint-Amant’s good offices, was now begin- 
ning to recover consciousness. 

But time was passing and some plan of action must be 
arranged* Vauselle drew his colleague to one side, and 
the two engaged in an animated conversation. They then 
returned to the officers to announce their decision. Since 
the chances seemed slight of seizing the youthful fugitive 
in France, Vauselle would continue straight ahead to 
Boulogne and thence to England. Now that he no longer 
had to fear meeting the terrible Cyrano, a small escort 
would suffice. The old officer could, if he liked, satisfy his 
conscience by searching the neighborhood with the remain- 
der of the troop. Those of the party who had been 
wounded would be left at this place along with Duretete. 
They would serve to guard the prisoners, who must be 
kept here, as neither group wished to be encumbered with 
them. When the older officer decided to return to Paris, 
he should take Duretete and the others with him. 

The veteran was delighted with this solution as it rid 
him of the domineering Vauselle and his sullen companion. 
When d’Artagnan was asked his opinion, he said: 

^‘^My presence here does not seem at all necessary. The 
worthy Duretete can quite easily keep watch over the pris- 
oners — after all, that’s his business. Nor do I have any 
reason to remain with Monsieur de Vauselle. He has his 
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instructions and I have mine. Therefore^ with your per- 
mission, I shall act for myself.” 

The Cardinal’s bloodhounds accepted this proposal with 
ill-concealed joy. They would both feel much happier 
away from the too-observant Musketeer. Before separat- 
ing, it was only necessary to find a prison for the captives. 
The turnkey proposed to bind them hand and foot to a pile 
of logs. But the two officers objected vigorously; hon- 
orable prisoners of war could not be treated in such a bar- 
barous manner. The Musketeer then pointed to a flight of 
stone steps at the end of the room, which led to a small, 
dark cellar below. The place seemed made to order. The 
door was heavy and solid, and had a^ grilled loop-hole 
through which the jailer could observe the prisoners. 

‘^A cellar!” exclaimed Vauselle joyously. “On my 
word, a cellar] What a lucky find!” 

Paying no attention to the grumbling protests of Duretete, 
who preferred his own plan, he pushed the helpless prison- 
ers toward the stairs. 

“To the cellar, my fine lads! Ha, ha, every dog has its 
day ! ” 

The resigned Linieres and the phlegmatic Saint-Amant 
descended into the dark hole first. Cyrano looked at Vau- 
selle with haughty disdain, and then, without a word, fol- 
lowed his companions. The door closed heavily. 

A few minutes later Vauselle and his escort started off 
toward the north. D’Artagnan, the old officer, and the 
rest of the guards left in the opposite direction. In the 
house, now transformed into a jail, there remained only 
the prisoners, Duretete, and four more or less injured 
soldiers. 
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The Musketeer accompanied the veteran as far as the 
cross-roads. There he stopped, saying: 

dear fellow, I must leave you here. I shall not 
be able to return to Paris for some time. When you see 
His Eminence again, I beg you to tell him how Lieutenant 
TArtagnan has fulfilled his instructions.” 

^Xike a man of spirit, and so I shall tell him,” replied 
the officer. “After all, it’s not our fault that these two 
fine fellows went oflt on the wrong trail.” 

“I agree with you.” 

The old officer leaned toward the Musketeer and whis- 
pered : 

“Shall I tell you my honest feeling? I shouldn’t be at all 
displeased if the young fugitive were now crossing the Chan- 
nel!” 

“And shall I tell you mine? I shouldn’t be in the 
least surprised if he were!” 

Having thus relieved their secret emotions, the brother 
officers shook hands warmly. 

The troop soon disappeared beyond the dunes, and d’Ar- 
tagnan, now alone, took the right-hand road. The reader 
may be surprised at the Musketeer’s choice of the Arras 
road — much the longest and the least safe. The explana- 
tion is that Vauselle had taken the direct route, and our 
friend had no desire to fall in again with the unpleasant 
spy. D’Artagnan’s remaining official duty was to deliver 
His Eminence’s message to Lord MacLegor in London. 

As there was no particular hurry, he allowed his horse 
to take his own pace. D’Artagnan was soon plunged in 
deep reflection. He thought first of his present difficult 
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task, but it was not long before his mind travelled back 
to the years gone by. Ah, crJdi^ one could not spend an 
adventurous youth as the bosom friend of the valiant 
Athos, the intrepid Porthos, and the subtle Aramis with- 
out preserving fond memories in one’s heart! 

The Musketeer then thought of Cyrano and his unfortu- 
nate companions. He wondered what he would have done 
if the positions had been reversed. 

^^After all, these brave men have only accomplished their 
duty as I should have tried to do it in their place! Good 
heavens, what have they attempted that I haven’t tried my- 
self! Yes, and gone them several better, cadedis!^^ 

The Lieutenant slackened his pace. He seemed to leave 
the scene of battle with a certain regret. 

“Bah, who am I to pass judgment on the conduct of 
others! Is my own conscience any too clear at this mo- 
ment? And yet I am forced to expose those three cou- 
rageous fighters to Richelieu’s wrath! Oh, hard necessity, 
dura lexy as that rascal of an Aramis would have said!” 

The Musketeer started off again at a trot, as though 
trying to escape from an overpowering temptation. But 
a few minutes later he once again slowed down. 

^^Sangodemiy the cup is bitter! To leave three — three^ 
that magic number! — ^brave fellows in a vile hole under 
the watch of that foul Duretete! Zounds, why didn’t I run 
my sword through the coward when I had him alone, far 
away from prying eyes! Yes, I should have nailed him 
to his precious door like some unclean beast.” 

The idea of a door naturally evoked that of a key, and the 
traveller put his hand into the pocket where he had de-» 
posited the turnkey’s key. He stopped, hesitating. 
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“Oh, what a maddening temptation. No, no, it is im- 
possible. A soldier is concerned soleljr with his honor. If 
only I were a simple gentleman!” 

He spurred his horse furiously on. But what a thing is 
chance! Here he was, still not far from Cyrano’s im- 
provised jail, and night was about to fall. In the marshy 
district of Ponthieu, the nights were frequently accom- 
panied by almost impenetrable fogs. And one of these fogs 
was now rapidly enveloping him. As a climax to his bad 
luck, a storm could be seen brewing in the distance. Al- 
ready several large, warm drops had fallen from the over- 
cast sky. 

The Musketeer rode on steadily. He was now lost on 
this unknown road. Several serious dangers faced him. 
The capital of Artois had fallen into the hands of the French 
several months before, but the neighboring country was 
by no means pacified. The Imperial forces still held the 
country between Lens and Bapaume, and frequent expe- 
ditions were made into the flat territory adjoining. It was 
well known that in passing the environs of Arras one ran the 
risk of falling into the hands of the Archduchess’s patrols. 

The night was dark. D’Artagnan could no longer see 
his own horse; he would soon be swallowed up in this ter- 
rifying fog. Suddenly the horse stopped, sniffing the air. 
In the distance a pale circle of light shone through the fog. 
The startled Musketeer listened intently. 

“It sounds as if there might be a camp nearby! Friends 
or enemies?” 

He advanced cautiously. But once again his horse 
stopped and began to neigh. A few yards in front red 
lights flickered in the darkness. 
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patrol! Careful, now!” 

He turned to the side of the road. Too late! The 
neighing of his horse had been heard. The patrol ad- 
vanced upon the solitary horseman. 

^^Who is there?” cried a voice through the fog. 

^Trance!” answered the Musketeer, who had already 
recognized the soldier’s uniforms. 

Finding that the newcomer was a lieutenant of the Kang’s 
Musketeers, the leader of the patrol offered to conduct him 
to the camp, only a short distance away. This was a mere 
formality 5 after it had been complied with, he could con- 
tinue his journey. D’Artagnan readily consented. Un- 
fortunately, the colonel, who alone had the power to pass 
on his credentials, was at a neighboring village. 

^^Oh, this is stupid!” exclaimed the impatient d’Arta- 
gnan. ^^All this rigamarole seems unnecessary. I am on 
the Cardinal’s service.” 

The captain apparently was not one of the Cardinal’s 
staunch admirers. On hearing Richelieu’s name, a peculiar 
smile appeared on his face. 

“I am heartbroken, dear Lieutenant! But my orders 
forbid me to allow anyone to pass.” 

^^Oh, I know that refrain! Orders, always orders!” 

Quite unconcernedly the .captain continued: 

^^You can spend the night at the vicarage in the village. 
I’ll have you conducted there at once. I assure you it 
is a pleasant spot. Our chaplain is there now. He’s a most 
charming and talented fellow/’ 

As a matter of fact, the traveller realized that it was 
necessary for him to stop somewhere for the night. The 
fog was heavy and the roads treacherous; besides, the low 
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rumbling of thunder announced the approach of the storm. 
The wind increased in strength and the rain was falling 
heavily. Yet, in spite of all this, the Lieutenant hated 
to do anything under duresse j he was most anxious to stop, 
but disliked being stopped. 

The vicarage was a delightful little cottage with a typi- 
cally ecclesiastical charm. The vine-covered windows dis- 
closed snug rooms that seemed most inviting on such a 
stormy night. The Musketeer’s guide led him to a room 
on the ground-floor — the floor above was occupied by the 
chaplain — and busied himself with laying a fire. D’Arta- 
gnan began to recover his spirits. He looked out of the 
window and saw the flashes of lightning and the bivouac 
fires of the camp in the distance. 

After laying the fire, the soldier asked the officer what 
he would like for supper. 

"‘Nothing, thank you. You may leave, my boy.” 

A few moments later d’Artagnan turned from the win- 
dow, and approached the fire. He was amazed to see his 
guide preparing a bed of cushions and blankets on the floor, 

"‘My good fellow, didn’t you understand? I wish to 
be left alone.” 

The soldier politely replied that his orders were ""not to 
leave the Lieutenant.” 

^^Sandhy are you here to spy on me?” 

""No, but to wait on you.” 

""Still another person who only knows his confounded 
orders!” grumbled the Musketeer. 

He paced the room restlessly like a caged animal. But 
a few minutes later he had calmed down, and closing the 
window, he threw himself on the bed. 
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“All for the best, vertudiP^ he muttered. I had been 
at liberty tonight I should have done something foolish.’’ 

The room was warm and the bed soft. An almost re- 
ligious silence prevailed. Within a few minutes d’Arta- 
gnan had fallen into a heavy sleep. The attendant observed 
this, and soon stretched out on his rougher bed. The 
Musketeer had been asleep for about half an hour when 
he was suddenly awakened by a tremendous racket. The 
noise came from the floor above and was a combination of 
heavy stamping of the feet and loud cries. 

“Have at you! . . . Counter quarte, zounds! . . , 
Parry this one! , . . Touche!” 

The Lieutenant jumped out of bed, terrified. 

“Good God, they’re fighting above!” he cried, rubbing 
his eyes. 

No, there was complete silence. Was this a nightmare? 
And another strange thing: the soldier had not moved from 
his bed. 

“I was dreaming,” thought d’Artagnan as he started 
to get back into bed. 

But the din began again with increased vehemence. The 
ceiling shook under the powerful tread of feet. The 
Musketeer heard the familiar sound of clashing swords. 

“Jove, fellow, are you deaf? People are cutting each 
other’s throats up there and you are as peaceful as if you 
were at church.” 

The soldier smiled. 

“It’s nothing, Lieutenant. Only Monsieur I’Abbe at his 
practice.” 

“The Abbe ! Jarni^ that priest seems to have an extraor- 
dinary way of reading his breviary ! ” 
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^‘Yes, every evening Monsieur I’Abbe fences with the 
provost — to keep in training, he says.” 

“In training! Is he a swordsman then?” 

“Apparently. They say that he went through many a 
pretty fray before he assumed the cassock. At any rate, 
he^s no novice, since it^s always the provost who comes off 
worst.” 

The noise was now more subdued and the lieutenant 
got back into bed. 

“Devil take the priest!” he groaned. “Was there ever 
such an absurdity? Sandi^ a man belongs either to the 
church or to the army, either to the cassock or to the 
sword!” 

Soon d’Artagnan fell into a quiet slumber. The noise 
of the camp was stilled. The storm seemed to have passed. 
The only sound was that of the rain dripping on the vines 
and honey-suckle bushes. A window was opened on the 
floor above. Then came the soft sound of a voice; a 
sweet song rose toward heaven. At last the worthy Abbe 
was singing the evensong. But little by little the voice 
became louder and the sound of a guitar could be heard. 

^^SacrebleuP^ d’Artagnan swore, once more awakened. 
“At it again! Can one ever sleep in this mad vicarage!” 

“M. FAbbe is singing,” explained the soldier. “He likes 
to keep his voice in training.” 

“Zounds, his voice is loud enough to reach paradise! 
First he must keep his arm in training and then his voice. 
What a remarkable priest! Good heavens, and now here’s 
something new!” 




CHAPTER V 

^^ARAMIS!” 

D’Artagnan, listening carefully, heard scraps of a song. 
And, as heaven v^as witness, this song had nothing in com- 
mon with the psalms! 

‘‘Mistress . . . faithless . . . love!” came the words. 
^^Cordiy this is a fine business!’^ exclaimed the astonished 
Musketeer. 

“Monsieur I’Abbe only sings words and music of his 
own composition.” 

The Lieutenant leaped to his feet. 

“Zounds, it seems decreed that I shall not sleep tonight! 
This is not a house of God, but hell itself!” 

“Oh, it’s like this every evening.” 

“Every evening! Tell me, my friend, does your chap- 
lain end by going to bed?” 

“Not before having supper. Lieutenant.” 

This statement was confirmed at once by the clatter- 
ing of dishes and the sound of a table being moved into 
position. 

“He has supper in addition? That’s the climax! Well, 
my good fellow, you must call on this priest and tell him 
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I have had a tiring day and need sleep. Present my com- 
pliments and ask him to be quiet,” 

“But that is impossible. Monsieur PAbbe’s suppers are 
always noisy.” 

“Well, he can change his custom for once. Or, if he 
is bent on raising the roof. I’ll go upstairs and help him.” 

Seeing that the Lieutenant was really out of temper, the 
goldier hastened to obey. 

“Come, this priest is beginning to get on my nerves. 
I hate ecclesiastics who are neither fish nor fowl.” 

The soldier returned, with a sheepish look on his face. 

“Come, tell me at once! Will he keep quiet?” 

“Lieutenant, Monsieur PAbbe is very sorry but he can- 
not dine in silence.” 

“What!” 

“But if the Lieutenant does not sleep well, he begs him 
to come up and have supper with him. Monsieur PAbbe 
hates to drink alone!” 

“We’ll soon find out,” exclaimed d’Artagnan, mount- 
ing the stairs. “It will be interesting to meet this Abbe 
who says his prayers to Venus and Bacchus.” 

He knocked at the door. 

^^Come in,’^ said a pleasant voice. 

The ofBcer pushed open the door. And at once his rage 
disappeared. The room was warm and coseyj a jolly fire 
crackled on the hearth. A lamp, covered with a delicate 
silk shade, lighted a table where a delicious meal was 
spread on an immaculately white table-cloth. The person 
who had inspired this epicurean scene sat engulfed in a 
large arm-chair after the manner of a feudal lord. The 
Musketeer could distinguish only the slim, elegant line of 
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the body, half hidden under a cassock, and the beautifully 
moulded hands that rested on the arms of the chair. 

The newcomer could not help being impressed by the 
enchanting peacefulness of the room and the distinguished 
appearance of its occupant. He looked rather dubiously 
at his dishevelled clothes and mud-stained boots. But, like 
all good Gascons, he hid his discomfiture under an air of 
extreme self-confidence and began a complimentary speech 
half serious and half jesting. 

^‘^Good Lord,” interrupted the well-modulated voice of 
his host, “must we go through such absurd formalities, 
d’Artagnan?” 

The astonished Musketeer opened wide his eyes. The 
priest arose, and walked toward him with outstretched 
hands. 

“Are you not always a most welcome guest to Aramis? ” 

D’Artagnan could not speak for a moment. The two 
men embraced warmly. Finally the Lieutenant found his 
voice. 

“Aramis! Ah, mordil Ah, sandil Ah, cadedi! 
What an amazing meeting!” 

“D’Artagnan,” said the priest with a delighted smile, 
“you must be dying of hunger. Sit there and tell me what 
you think of the soup.^’ 

“Ah, corbacy^ muttered the Musketeer, seating himself 
at the table. “I should have expected this. An Abbe, a 
swordsman, and a poet — ^who else in the word could it be 
but Aramis?” 

“And I, my dear fellow, why didn’t I recognize you 
a league away? An enraged Gascon, sending an ulti- 
matum to a quiet servant of God!” 
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quiet!” 

""Who could that have been but d^Artagnan!” 

The two men clasped hands afiFectionately over the table. 

^Tut, good heavens, youTe not eating! Doesn’t my 
simple fare please you?” 

“Simple fare, miUiou^^ exclaimed the appreciative Mus- 
keteer. “I can see, Aramis, that your religious life has 
not induced you to renounce the world and its pomps.” 

“Well, what do you expect? The exigencies of heaven 
must be reconciled with the necessities of earth.” 

“And, as always, you are the man to reconcile them,” 
remarked the Lieutenant as he did honor to the bountiful 
supper. 

The two friends had not seen each other for ten years. 
On looking at one another more closely, they were both 
surprised to find so little change. Aramis, in particular, 
was still the jolly companion of the old days, in spite of 
the forbidding cassock. D’Artagnan had formerly accused 
his friend of being more priest than soldier; but now the 
contrast between the austere garments of the priest and 
the jovial appearance of the face made the man seem more 
musketeer than ecclesiast. Yet, none the less, the passing 
of years had created a certain barrier between them. 

After the first excited outbursts, the two men looked at 
each other, finding little to say. This silence became em- 
barrassing. The host broke it by calling: 

“Bazin!” 

• The fat figure of the sexton appeared from the shadows. 
Approaching, Bazin smiled familiarly at the Musketeer. 

“Give Monsieur d’Artagnan something to drink.” 

Wine loosened their tongues, and they both began to 
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, ^~ :ons about their former comrades. Neither of 

news of Athos or Porthos. They took it for 
granted that they now lived in the country, far away from 
the worries of the Court. Athos was probably a philosophic 
country gentleman, and Porthos a rich landowner, mor6 
than ever interested in the glories of this world. 

Aramis told the story of his own life during these years 
in a few words. Immediately after the affair at La Ro- 
chelle, he had abandoned a military career and assumed holy 
orders, which vocation had for him an irresistible attrac- 
tion. 

^^Hmm, irresistible!” thought d’Artagnan, noticing the 
envious look Aramis cast upon his musketeer’s uniform. 

Soon, however, the monastic life had begun to weigh 
heavily on the new convert. In order to ‘Reconcile” as 
far as possible his religious life with his love for his former 
profession, he had become chaplain to a regiment. In this 
way he could be with his flock in camp and in battle, and 
had at times the illusion of an active, dangerous life. 

^Tlusion — and something morel” remarked the Lieuten- 
ant. 

They now came to the fruit, and Bazin opened a bottle 
of rare Rhenish wine. They had exhausted most subjects 
of conversation j all their friends had been remembered 
and discussed. But d’Artagnan had said nothing about 
himself, Aramis put his elbows on the table, and, holding 
his chin on his hands, asked: 

“And you, my dear friend, what have you been do- 
ing?” 

“I!” exclaimed the Musketeer, obviously embarrassed. 
“You can see for yourself that I am still the same.” 
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other words, you are still a musketeer! Ah, of the 
four of us, you alone have remained faithful. Forgive my 
impertinence, but I feel that once again you are playing 
some sly trick on our old enemy.’’ 

“Our old enemy?” repeated the Lieutenant, pretending 
not to understand. 

“Yes, of course, his most worthy Eminence, Cardinal 
de Richelieu.” 

“Ah, really,” began d’Artagnan, wishing to temporize, 
“when we think these things over calmly, my dear Aramis, 
were we always fair to the poor Cardinal?” 

“What!” cried the Abbe. 

“We were young, impetuous. We had an overpower- 
ing desire to place ourselves on the side of the opposition.” 

“You mean, on the side of the persecuted!” 

“Well, it may be the same thing. Today we are older 
and wiser. We must admit that this Richelieu is a great 
statesman.” 

“Oh, of course,” said the priest mockingly. “But at 
times he is a bit hasty 5 even, may I say, cruel.” 

“Yes, I agree. But he is full of tremendous ideas.” 

“Well, d’Artagnan, I see you have come to terms with 
His Eminence?” 

“As you would have done had you remained in the 
service.” 

“Hmm, perhaps! It is a difficult question. But I have 
turned to the church and you have turned lieutenant.” 

This remark went straight to the heart of the Musketeer, 
who answered at once: 

“Yes, I am a lieutenant of the King’s Musketeers!” 

“Very well, don’t be angry,” said the Abbe in his quiet 
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voice. “So you are facing this horrible weather in order 
to fulfil His Majesty’s commands?” 

“No, in order to ful . . 

D’Artagnan, suddenly subdued by his friend’s straight- 
forward glance, hesitated to tell a lie. 

“I will be truthful,” he said. “I am on my way to 
England to deliver a letter of the Cardinal’s.” 

Aramis lowered his eyes, and murmured; 

“To England! We once went there together! But 
our instructions were to see Lord Buckingham on behalf 
of a person who was not associated with Cardinal de 
Richelieu.” 

“You are right! But things change!” 

“And men also, apparently!” 

“Lord Buckingham is dead. . . .” 

“Assassinated!” 

“But as for the person of whom you are thinking . . 

Aramis raised his hand, 

“Stop, d’Artagnan ! She is still alive, thanks be to God, 
And any man who raised a finger against her would be 
disgraced forever.” 

“Be careful!” cried the Musketeer, his cheeks flushed 
with anger. “Did I say that I had deserted the Que , . .” 

He stopped suddenly and bit his lips until the blood be- 
gan to run. In his desire to explain his predicament, he 
had almost betrayed a solemn trust. But this was too ter- 
rible. To be accused of serving the Cardinal against the 
Queen — and by Aramis, he who should understand more 
than any other human being! And yet what reason had 
he to blame the priest? He could not know that his former 
companion served both persecutor and persecuted! 
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“What a tragedy our meeting is/’ thought d’Artagnan. 
“It would have been better never to have seen each other 
again ! ” 

The priest’s sympathetic eyes seemed to express the same 
sentiment. D’Artagnan jumped to his feet roughly. 

“Aramis/’ he said, “I now understand one thing. It 
is you, and Athos, and Porthos, who have made the wise 
decision. If one has accomplished certain noble things, it 
is better to retire in time before life becomes uninspired,” 

He had to pause before continuing. 

“Farewell,” he said quietly. “I am tremendously happy 
to have seen you once again. But we must admit that it 
is a tragic farewell, Alas, we are only ghosts of our for- 
mer selves.” 

“Nothing lasts,” said the Abbe, “man is but dust.” 

“Yes, our youth is now dead! Peace to its ashes.” 

The Musketeer started for the door. Aramis, with 
bowed head, made no movement to stop him. After all, 
why continue this heartrending conversation which only 
showed the impassable barrier that divided them? But 
when the Musketeer began to open the door, his heart 
failed him. If he once passed through that fatal door, 
he would be separated forever from his dearest friend. 

“No, mordty no!” he cried suddenly, turning around. 
“I refuse to allow Aramis to believe that d’Artagnan has 
betrayed the trust that united them in the old days!” 

“I have not set myself up as your judge,” said the Abbe 
quietly. 

“Perhaps — but yet you are no longer my friend. A 
stupid misunderstanding must not destroy a friendship like 
ours. You know and trust me, A solemn secret forces 
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me to remain silent. I cannot tell you the entire truth* 
But your heart can supply what my lips are forbidden to 
utter.” 

Aramis was not prepared for this sudden change in the 
tone of the conversation. He looked at his former com- 
panion with surprised and enquiring eyes. 

“After all,” continued d’Artagnan, “you are discreet. 
I will tell you the truth. I am in a difficult position.” 

“Just a minute,” interrupted the prudent Aramis. “We 
must get rid of Bazin.” 

The Abbe instructed his servant to take from the table 
what he wished for himself and then join the soldier below. 
Bazin, overjoyed at the prospect of a regal feast, hastened 
to obey. When this operation had been completed the priest 
took a comfortable chair near the Musketeer in front of the 
fire, and said: 

^^Speak, my dear friend! Aramis listens.^’ 

D’Artagnan hesitated a moment, and then began: 

“As I have already told you, Aramis, I am on my way 
to England in His Eminence’s service. But that is only 
my ostensible mission — a mission which allows me safety 
to act as I like. My real mission is quite different — some- 
thing secret and delicate. I cannot say much, but it is the 
question of a woman’s honor.” 

“As in the old days!” 

“Alas, not altogether! Formerly we were four and we 
had only one enemy to face. Now I have twenty and I 
am alone. But, even more than that, I have undertaken a 
terribly serious charge: to protect the life of a child.” 

“A child?” repeated the astonished Aramis. 

“Yes! You must understand the situation. The youth 
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is sixteen years oldj he has just escaped from the Bastille.” 

The Abbe trembled perceptibly. 

^^Sixteen years old!” repeated Aramis, lowering his eyes 
and staring at the fire. ^^But what crime can he have 
committed at that age?” 

^^The horrible crime, my friend, of belonging to a fam- 
ily that is doomed.” 

These words, pronounced in a low, serious tone, caused 
the Abbe to tremble once again. 

“And yet, d’Artagnan, has this youth no protectors?” 

“He should have, but . . .” began d’Artagnan. The 
Musketeer suddenly stopped short, confused. He had al- 
most mentioned the Queen’s secret which he had promised 
to protect. 

“Protectors?” he said after a long pause. “Yes, this 
young soldier nf fortune should have them — and such pow- 
erful ones that — no, I must not say that. See now how un- 
fortunate he is. He possesses a . . . hmm, what shall we 
say? Well, a talisman! And it is that very talisman 
which may cause his ruin.” 

The Musketeer gave only a hazy explanation of this very 
diflicult part of his story. He was anxious to leave such 
dangerous ground; with obvious relief he at once began a 
detailed description of the recent developments. Aramis 
listened at first with little interest. He had not yet recon- 
ciled himself to his old friend’s new duties. But little by 
little the fighting blood of the former Musketeer began to 
be aroused as he heard the amazing story of the Cavalier’s 
struggle against Richelieu and the heroic deeds of Cyrano. 
The story of Duretete and his sojourn in hell in the quarries 
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of Gentilly made an irresistible appeal to the Abbe’s sense 
of humor. 

“Jove, what a wonderful fellow that de Bergerac must 
be!” he exclaimed. “I love him heart and soul already. 
He reminds me of another Gascon — the cleverest, bravest 
man I’ve ever known.” 

“You are too generous,” said d’Artagnan, pressing 
warmly the hand of the Cavalier d’Herblay. 

“Well, come — diet’s have the rest of the story. I am 
frantic with curiosity.” 

The details of the flight of the four horsemen from 
Paris filled the Abbe with transports of delight. But when 
he learned that the brave men, overcome by the superior 
numbers of the Cardinal’s agents, had been seized, he ex- 
claimed indignantly: 

“And you, d’Aftagnan, so brave and generous, have left 
them in such a position!”* 

“Not too fast! That is a very diflFerent matter from the 
point of view of my duty.” 

“Prisoners! And you allow them to remain in a cellar! 
You admit that they are brave fighters. Oh, it’s horrible! 
Mord.il Your Vauselle and Duretete seem to be com- 
plete rascals, quite worthy of their master, Richelieu! But 
we can speak about that later. Return to the Cavalier.” 

With these words the soldier-priest resumed his medita- 
tive air. He began to recapitulate: 

“This is the story you have given me: a young man, six- 
teen years old — a soldier of fortune. He has no protec- 
tors. But he still should possess some means of protec- 
tion!” 
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‘^Exacdy! As I said, there is a certain talisman.” 

“And it is lost?” 

“Yes, stolen by Mazarin.” 

“Mazarin?” repeated the surprised Aramis. ^‘And who 
is he?” 

“One of His Eminence’s servants whom he has made 
Secretary of State.” 

“Enough, I already see the man! Let us talk of this 
strange Cavalier. Is he tall and slender, with blond, or, 
rather, auburn hair, and with a girl’s complexion and 
piercing blue eyes?” 

“But I never gave you the slightest description of him ! ” 

“Am I wrong then?” 

“Either you are a sorcerer or you have seen the youth!” 

Once again the Abbe turned his eyes toward the fire as 
if he were speaking to the flames. 

“And as for this talisman,” he murmured. “Let’s make 
a guess as to its description: it is of delicately wrought 
wood, and sealed, I think with a star — yes, a golden 
star.” 

“Aramis, you are the Devil himself!” exclaimed the 
Musketeer. 

“You are too kind!” 

“You describe that casket as if you had held it in your 
own hands.” 

“But isn’t that what you were about to tell me?” re- 
marked the priest ironically. “However, we will not argue 
about that. So your friend Mazarin seized the casket and 
opened it — and found only trinkets and ribbons and such 
trifles within!” 

“Ah, this time, my friend, you have at last made a 
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mistake. There was something hidden in this casket.’^ 

The Abbe turned pale and hastily asked: 

^^Have they forced the casket open? That secret, d’Ar- 
tagnan, was a paper of infinite value.” 

“Yes, a will!” 

“Good God, do ^ou know? How have you heard of 
this will?” 

“I have it here!” remarked the Musketeer, calmly plac- 
ing his hand against his coat. 

“Zounds!” gasped Aramis, astonished in his turn. 

There was a sudden silence. The two friends tried to 
make order out of this chaos of ideas. D^Artagnan in par- 
ticular was overwhelmed. He had taken great pains to 
keep his former comrade from knowing the truth, and yet 
the Abbe seemed to have divined everything. Aramis had 
made no attempt to conceal his interest in this affair. 
There could be no doubt that he knew of the Cavalier and 
that some mysterious bond connected him with the young 
man. 

The priest finally broke the long silence: 

“Well, God be praised, the case is not hopeless! Where 
did you lose track of the fugitive?” 

“Beyond Abbeville. He was on his way to Saint- 
Valery.” 

“Why did he go in that direction?” 

“In order to find safety on the other side of the Channel.” 

Aramis jumped to his feet. 

“In England!” he cried in a hollow voice. “Oh, poor 
fool! He has change from Scylla to Charybdis.” 

“What do you suspect? asked the alarmed d’Artagnan. 
“You seem to know this Cavalier. Do you have informa- 
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tion about him of which I am ignorant? If so, for his 
sake and even for mine, I beg you to speak! 

The former Musketeer who had saved many a situation 
by his diplomacy covered his face with his hands. When 
he finally spoke it was in a changed tone of voice. 

‘^No, I cannot. I have no right to speak.’’ 

‘T beseech you to. I am facing unknown dangers and 
have no weapons with which to combat them; it is your 
duty to help me. Remember, Aramis, that this is the ques- 
tion of a woman’s honor, and that that woman is the ...” 

^^Keep quiet, as you are a man!” commanded the priest, 
placing his hand over the Musketeer’s mouth. “Even if it 
were a question of your own mother’s honor, you must re- 
main silent.” 

D’Artagnan answered in a low voice: 

“Alas, the poor youth is lost then!” 

Aramis paced the room restlessly for a few minutes, and 
then said sadly: 

“Listen to me carefully. You must be sympathetic. 
My position is a horrible one. Yes, I know this Cavalier! 
I alone in this world possess the secret of his life. I alone 
can justly estimate the extent of his dangers. One word 
from me could save him. And that word is burning in my 
heart and trembling on my lips, d’Artagnan. And yet I 
must suppress it, even if I suffocate in the process!” 

Although not altogether understanding these remarks, the 
Musketeer was panting. A terrific tension had arisen dur- 
ing this intimate scene. 

‘Trom your very first words,” continued the Abbe, “I 
guessed everything. Do you know by whom this casket 
was delivered to the Cavalier? By a priest! Yes, d’Ar- 
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tagnan, by a priest to whom it had been given as a sacred 
trust by a wounded soldier.” 

“And this priest was . . . ? ” 

“Alas!” 

“What, youj Aramis! At last I understand! And yet 
this wounded soldier could have relieved you of your oath 
of secrecy.” 

“No, his secret will always remain sacred between God 
and me. He is dead.” 

“Oh, impossible! Dead? But who was this man? 
How could he have possessed such a secret?” 

Under his friend’s penetrating glance the priest lowered 
his eyes, hesitating. 

^^Mordi^ your silence betrays you! I can reconstruct 
the story. This wretched man was some mercenary sol- 
dier — one of those despicable persons without honor or 
loyalty who sells his sword to the highest bidder. Isn’t 
it true, Aramis, that some such scoundrel stole the casket — 
even the youth, perhaps — in order to gain a possible re- 
ward?” 

“What difference does it now make who he was? I 
only pray that God save his soul!” 

“Do you mean to say that you, a gentleman, would con- 
sider a coward’s confidence more important than the life 
of a friend? Would you abandon an innocent child — the 
son of Lord Buckingham? Mordty that is impossible!” 

“D’Artagnan,” said the Abbe in a vibrant voice, “you 
forget that there is something more sacred to a gentleman 
than friendship: his word of honor. And, for a priest, 
there is something more sacred than a gentleman’s word of 
honor: the solemn seal of the confessional.” 
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But the Musketeer, carried away by his indignation, lis- 
tened no longer. 

“Very well, keep your secret,” he said in a cold voice. 
“I at least am free. I will go my way and face these un- 
known dangers. If I die in this task, I shall still have 
kept my honor unstained. And I pray, Aramis, that the 
blood of innocent persons may not be upon you.” 

He started toward the door resolutely. 

^Tarewell! Tomorrow I shall reach Calais. In three 
days I shall be in London. There I shall learn what I 
want to know. I can question a person who has informa- 
tion about all these things.” 

“Who?” 

“Lord MacLegor.” 

“That man!” cried Aramis, turning pale. 

■ “Yes, the Cardinal’s agent, the brother of the Countess 
of Suttland.” 

A sudden spasm of agony contracted the priest’s face as 
he moaned: 

“Oh, God, I cannot remain silent!” 

The Musketeer roughly pushed open the door. Aramis 
rushed forward, seizing him by the arm. 

“Stay!” he cried. “I entreat you to remain! As God 
is my judge, you must not be allowed to run into these 
fatal dangers. Give me time to reflect and to meditate. 
You are tired, my dear d^Artagnan, and need rest. Take 
my bed! Sleep, sleep, sleep! Tomorrow will be time 
enough for reaching decisions.” 

The Musketeer objected at first. His friend^s sudden 
change at the mention of the Cardinal’s agents only helped 
to confirm his own suspicions* The centre of the plot must 
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lie there. But it seemed to be useless to question Aramis 
further. The Abbe was sunk in a deep reverie, and ap- 
peared impervious to all other matters. 

^Tah! I’ll leave it all to him,” thought d’Artagnan 
confidently. “If there is any solution to this delicate situa- 
tion, he will find it. When he begins to search, the clue is 
as good as found!” 

With this sage reflection, the Lieutenant began to divest 
himself of his coat and boots. Having decided that the 
future lay for the moment in the hands of Providence, he 
slipped quietly between the sheets of the priest’s bed. But 
he did not shut his eyes for even the fraction of a second. 
Through the thin curtain he could observe the slightest 
movement of his host, every change of expression that ap- 
peared on his face. He felt that on the decision his friend 
was about to make depended the success or failure of his 
mission. 

He saw Aramis rise and go to the bookcase; the priest 
seized a large folio volume and began to turn the pages 
feverishly. His lips moved slightly as he read. Gradu- 
ally the frown disappeared, giving place to a serene smile. 
At length he raised his head and showed once again the 
face of the self-confident, subtle Aramis. The Musketeer 
even noticed an unusual excited sparkle in his comrade’s eyes. 

“Are you asleep, d’Artagnan?” asked Aramis in his 
soft voice. 

The Lieutenant promptly threw back the covers and sat 
up, saying: 

“You have found the solution, then? Mordiy I was 
sure you would!” 

“Hush, keep calm! When are you oflF again?” 
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“Tomorrow at dawn. I cannot lose any more time.’’ 

“Good! We will leave at dawn tomorrow!” 

“We?” ■ 

^^Pardieu^ do you think I’ll let you face these dangers 
alone? From what you have told me, I realize that by 
abandoning you I should be leaving you to a sure death — 
you and the Cavalier. Consequently, I should almost be- 
come the accomplice of your enemies!” 

“Do you know who these enemies are, then? Tell me 
their names.” 

“Don’t ask for that,” said Aramis firmly. 

^^Mordiy this surpasses my comprehension!” exclaimed 
d’Artagnan. 




CHAPTER VI 

A SERMON AND A KEY 

“No, do not ask me. I can tell you nothing. The secrets 
of the confessional are inviolable; not a single word must 
escape my lips.” 

“Well, what can be done? How am I to avoid these 
dangers if I don’t know what they are?” 

“But I know them.” 

“What difference, if you insist on remaining silent?” 

“Does a guide need to speak ?’^ 

“You will accompany me then?” 

“Of course! Haven’t I already said so? I shall ac- 
company you everywhere and to the very end of this affair.” 

“Ah, at last I understand. Since you are condemned to 
silence, you will be the voiceless guide who protects his 
companion from unsuspected dangers — the pilot who points 
with his finger to the submerged rocks.” 

“Yes! God does not desire that the wicked triumph and 
the righteous be destroyed. You can count upon my help, 
my friend. If the priest must remain silent, the gentleman 
can act.” 

^^Mordiy you are wonderful!” exclaimed the Gascon, 
astonished by the simplicity of his host’s solution. 
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''And now, dear fellow, you must rest. Everything has 
been taken care of for today.” 

"Hmm, there is still one little matter that I . , 

D^Artagnan hesitated, embarrassed to broach a delicate 
subject. Aramis looked at his friend shrewdly, and seemed 
to guess the cause of his embarrassment. 

"Tell me,” said d’Artagnan abruptly, "weren’t you read- 
ing in that book a few minutes ago?” 

"Yes,” admitted Aramis, fingering the large folio fondly; 
"it is an excellent volume: Casuistry y by the Jesuit fathers. 
A very useful book to be read by those who wish to lead 
a Christian life without falling into that monastic austerity 
which little agrees with human beings.” 

"Did you find there that admirable distinction between 
the priest and the gentleman of honor and action? ” 

"Well, yes, more or less. I was reading the chapter on 
'Confession.’ Casuistry, my good man, is the science of 
those delicate cases in which one’s conscience becomes trou- 
bled. Through it we learn that at times we can commit 
certain forbidden actions.” 

"Without sinning? Hmm, how convenient!” 

"Now, now, not too quickly. One must distinguish 
carefully. The sin is in the act, but virtue may lie in 
the intention. It all depends on the case and on the purity 
'of the intention.” 

“Very well,” said the Lieutenant, not wishing to argue 
subtle theological points. "Now tell me, is there a chapter 
which states the distinction between the gentleman and the 
soldier?” 

"Let us have the case first,” answered the priest slyly. 

^'I’ll give you the case in two words. Three brave 
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men are incarcerated in a cellar, in the custody of a des- 
picable jailer. Well, this cellar has a door, and that door 
a key . . 

^^And that key?” 

^^Rests in the pocket of a man who happens to be a sol- 
dier.” 

^^What is this soldier to do with it?” 

^‘He is most annoyed at being unable to do anything!” 

^'Obviously,” observed the casuist, “the case is a deli- 
cate one. The soldier cannot release the prisoners with- 
out being untrue to his military honor.” 

“Oh, confound duty!” 

“But where is this house?” 

“A horrible place, half-way between Abbeville and Nou- 
vion ; there is a wood on one side, a bog on the other.” 

A faint smile appeared on the sensitive face of the former 
Musketeer. 

“Sleep, d’Artagnan,” he said. 

“Sleep, cadedis! How can I with this matter on my 
mind?” 

“You must, if you expect me to solve your case,^^ 

The two men looked at each other significantly. The 
Lieutenant then slipped quietly into bed. He now under- 
stood. His curiosity was so great that he could not close 
his eyes. Almost an hour passed; he still heard the monot- 
onous sound of the priest turning the leaves of his precious 
book. 

“It must be a difficult matter to solve,” thought d’Ar- 
tagnan. 

Finally the room became altogether quiet. Confused 
shapes and images passed through the Musketeeris head. 
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He was in a cellar; about him were strange figures dressed 
in half-military, half-ecclesiastical costumes. A sword in 
one hand and a large folio in the other, they were engaged 
in mock battle. The "'Case of Conscience” attacked furi- 
ously the "Purity of Intentions.” In other words, dAr- 
tagnan, overcome by fatigue and excitement, had fallen 
asleep. 

Suddenly a blinding flash of lightning followed by a ter- 
rible clap of thunder caused the Musketeer to spring to his 
feet. He was alone. A large book, illuminated by the 
flames of a dying fire, lay open on an empty chair. Out- 
side, the storm raged noisily. D’Artagnan seized his 
jacket and felt the pockets. The key of the cellar had been 
taken! He glanced once more about the room, and then 
returned to bed, murmuring happily: 

"So Aramis has again found a solution! Cadedis^ what 
a pleasant science this Casuistry must be ! ” 

The storm which had so rudely awakened the Musketeer 
continued to turn the night into a wild, hellish nightmare. 
Threatening reverberations of thunder were followed by 
blinding flashes of lightning, and then loud explosions of 
thunder. The Gods seemed determined to destroy the de- 
fenceless earth. Large branches, torn away by the tempest, 
were whirled aboutjike leaves. 

In the midst of this infernal scene, a horseman calmly 
made his way along the highway toward Nouvion. On 
reaching the neighborhood of the house which Cyrano and 
his friends had so stoutly defended, the intrepid traveller 
stopped and looked about him. A short distance away a 
pale light filtered through the cracks of a door. The rider 
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jumped to the ground, and tied his horse under the pro- 
tection of a wall. He then knocked on the door, crying: 

“For God’s sake, give refuge to a lost traveller.” 

Nothing happened. The sound of heavy breathing could 
be heard from within. 

“Open, if you are Christians!” repeated the newcomer. 
“Would you be so cruel as to leave a poor servant of God 
to the mercy of this horrible tempest?” 

“A priest!” grunted a deep voice. 

The door was discreetly opened an inch or two. 

“Yes, you are right, I am a priest — the Chaplain of the 
Touraine Regiment. The demands of my sacred calling 
have forced me to leave the camp on this ghastly night. I 
beg you to let me in.” 

A shaggy head appeared at the crack of the door. Recog- 
nizing the stranger’s clerical collar which showed above his 
leather overcoat, the suspicious jailer, muttering an almost 
inaudible welcome, hastened to open wide the door. The 
priest slipped quickly inside. The general aspect of the 
place was not reassuring. The dark room, still littered 
with the debris of the barricade, answered the traditional 
description of a den of thieves. Several soldiers, or rather, 
brigands, to judge from their torn clothes and the bandages 
around their heads and limbs, were playing at dice before 
the fire of green boughs, with their guns by them. But 
the most sinister thing of all was the horrible appearance 
of the man who had first greeted the newcomer: his face 
was that of a buccaneer, of a pirate of the worst type. 

Having at last gained entrance to the place, the priest, 
without the slightest embarrassment, relieved himself of 
his drenched hat and cape. He then made his way through 
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the group of injured men, and proceeded to warm the soles 
of his boots before the fire. The beautifully wrought silver 
spurs attracted the immediate approval of the soldiers. 
Zounds, this chaplain was not your ordinary servant of God! 

After carefully closing and bolting the door. Master 
Duretete drew near the fire and surveyed with surprised eyes 
the strange guest who had been driven to this refuge by the 
wild tempest. The truth was that, since the departure of 
Vauselle and the old oflBcer, the turnkey, left alone to watch 
over his prisoners, had been feeling uncomfortable. This 
terrible night could not but remind him of that other night 
of agony he had passed in the quarries of Gentilly. He, 
who usually was incapable of any human sensation, was now 
afraid. He was afraid of the Evil Spirit who seemed to 
lurk in the shadows — ^that Devil whom the heathen Cyrano 
knew so well how to evoke. He trembled violently, ex- 
pecting to see the Devil appear at any moment and snatch 
the prisoners out of his very hands. Consequently, being in 
this frame of mind, the priest’s unexpected arrival seemed 
providential. The handsome face and elegant manner of 
the worthy father reassured him greatly. He at once be- 
came more human. 

“Bad night!” he muttered, trying to smile. 

‘Tfes, a night to test the courage of any Christian,” an- 
swered the priest. “The roads are so washed out that you 
are likely to break your neck at every step. If it had not 
been for you, my friend, I don’t know what would have 
happened to me.” 

“Do you have far to go?” 

^^The camp is a few leagues away in the direction of 
Arras. Ah, Zounds — ^no, I mean, on my word — have 
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ruined the lace on my coat. Well, it couldn’t be helped; 
the matter was urgent.” 

^^Death?” 

“Almost! Several souls to save!” 

The priest glanced swiftly about the room; his eyes 
paused for a moment on the door of the cellar; he then 
looked at the group of soldiers questioningly. 

“Soldiers of the Cardinal,” explained tlie turnkey. “I 
myself am one of his agents — Duretete, at your service.” 

“Followers of the great Cardinal!” exclaimed the 
chaplain. “Allow me to congratulate you. Master 
Duretete!” 

“Are you His Eminence’s friend?” asked the jailer. 

“Good heavens, I am certainly no stranger to him! We 
have been engaged in the same enterprise before this, years 
ago. 

The turnkey’s eyes opened wide in admiration. 

“But, tell me,” continued the priest, “what is the strange 
odor in this room — is it powder? Has there been a fight? 
The appearance of the soldiers would indicate it.” 

^^Oh, mere scratches,” said a corporal whose arm was 
swathed in bandages. 

“Come, there must be something behind all this. Did 
you meet the Imperial forces?” 

“Imperial soldiers! Bah, they would not dare fight with 
the King’s men.” 

^^Peste^ who is this audacious enemy who dares to brave 
the great Cardinal?” 

“A man named Cyrano,” said the corporal. 

“Cy-ra-no!” repeated the priest. “A strange name.” 

“The man himself is even stranger.” 
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'Tndeed! And what have you done with this Cyrano? 
For I take it for granted that you have triumphed. Is he 
dead?” 

^'Dead? He! Malfeste^ that’s impossible!” 

‘^Wounded then?” 

“Not even that! He is a devil and has some talisman 
that wards off all misfortune.” 

“Escaped?” 

“Captured!” interrupted Duretete. “A prisoner in the 
cellar.” 

The priest seemed to shudder involuntarily. The jailer’s 
face wore such a horrible look of hate and fear that the 
chaplain turned his head away in disgust. 

“In the cellar!” he repeated rather sarcastically. 

“Master Duretete has imprisoned him there for fear he 
will again escape,” grumbled the corporal. “It seems that 
this Cyrano is an intimate friend of His Majesty, the Devil, 
and that his infernal patron is always ready to deliver him 
from prisons 1 ” 

This gibe was greeted with raucous laughter by the other 
soldiers. A spasm seemed to go over the turnkey’s face 
and a half-insane light gleamed in his eyes. 

“Silence!” he shouted, crossing himself, and then mur- 
mured in a low voice: ^^Vade . . . vade retro 

A single motion of the priest’s hand put an end to the 
quarrel. 

“Master Duretete may be right,” he said slowly and sol- 
emnly. “The hand of the Devil is always at work here 
on earth. Haven’t you heard of the recent apparitions at 
Sainte-Baume and the nuns who were possessed at Loudun ! 
Hasn’t even Monseigneur de Richelieu himself put the priest 
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Grandier to the torture for his relations with the Evil 
One?” 

The guards were no longer laughing. A convulsive 
shudder shook the frame of the jailer. The chaplain looked 
steadily at the man’s livid face, and continued: 

good Christian like you. Master Duretete, a man who 
has always remained faithful to the Cardinal, has nothing 
to fear from Satan.” 

A pitiful sigh was the poor turnkey’s only answer. 

“At any rate, if this Cyrano had relations with the En- 
emy of Mankind, we should soon be able to know, because 
he would then have supernatural powers and be able to 
change himself into any shape he liked.” 

“But he can!” gasped Duretete. “At the Bastille he 
changed himself into Vausellel” 

“He could do even more than that,” continued the 
Abbe. “If occasion arose he would know how to make 
gold — even from stones!” 

“The Spanish doubloons!” groaned Dame Anastasie’s 
husband. 

“And he would have at his command the Legions of 
Hell!” 

“Oh, horrors, the apocalyptical beast at Gentilly!” 

“Yes, the Legions of Hell, which he could summon in 
the dark hours of the night to save him, even if he were 
enclosed in the most impenetrable prison.” 

“Please, no more!” exclaimed the jailer, almost fainting. 
“It is he! the Tempter, the Evil One, Satan! Oh, I am 
lost!” 

To add to the ghastliness of the scene, a fierce crash of 
thunder filled the room. The priest jumped to his feet. 
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Pointing authoritatively to the door of the cellar, he cried: 

^‘Open that door, Master Duretete! I must speak to 
this Cyrano. If the man is possessed, he desperately needs 
the help of religion.” 

“Are you going to exorcise him?” exclaimed Duretete. 

“No, but plead with him and try to redeem his soul.” 

Dominated by the priest’s manner, the trembling turn- 
key slowly made his way to the improvised prison. But 
just before opening the door, an instinctive fear seized 
him. He looked at the stranger suspiciously, mumbling: 

“If I open, he will escape!” 

The chaplain made an impatient gesture, and advanced 
as if to push to one side the huge body that barred the 
entrance to the cellar. But suddenly his usual calm man- 
ner and ecclesiastical suavity returned. His eye had just 
caught sight of the peep-hole in the door. 

“Wait, here is a means of communication already pre- 
pared,” he said. “I can speak to those inside through this 
opening. This will do very well.” 

The priest pulled a stool to the door, and climbed upon 
it, being thus on a level with the peep-hole. He then 
whistled softly. The jailer looked at him in surprise. 

“Leave this to me. Master Duretete,” whispered the man 
of God. “Even if Satan is there, I promise that this Cy- 
rano will listen to me and that I can save him from the 
clutches of the Enemy.” 

The guards, amused by the appearance of this soldierly 
chaplain, and anxious not to lose a word of the sermon, 
arose and formed a semicircle around him. The priest 
coughed to clear his voice and then called into the dark- 


ness: 
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children, my brothers, do you hear me?” 

“Who’s there? Who’s speaking?” whispered Cyrano, 
suddenly awakened from a fitful sleep. 

Saint-Amant answered by pointing to the light that came 
through the peep-hole and to the silhouette of the head be- 
hind. 

“A stranger!” 

“A priest!” murmured Linieres. “He has a tonsure.” 

^^Peste! Must we listen to a sermon!” 

The preacher began in a low, insinuating voice: 

“Alas, I cannot see you, my friends, but you can hear 
me and that is enough. Listen carefully to the words of 
a passing stranger. Heaven has not thrown me in your 
way without some design. The message which I 

bring you is one of comfort, hope, and perhaps even safety 

“Oh, confound him!” grumbled the Gascon. 

“He speaks of safety!” announced Linieres. 

“Keep quiet,” whispered the rotund Saint-Amant, in 
whose hardened heart there still remained a remnant of his 
early faith. 

“You do not know me at all, dear friends,” continued 
the priest, “but 1 know you! Yes, I know everything: your 
sins, your fights, and your terrible rebellion against the 
Master — against Him whose all-powerful hand rules even 
Kings!” 

“How strange,” murmured Cyrano, now interested. 
“Of which master is he speaking? God or Richelieu?” 

“I know of your relations with the Spirit of Revolt^ and 
of the damnable means by which you have been able to 
abuse a loyal servant of the Most Eminent Cardinal. Great 
are your sins, my brothers, and deep is the abyss into which 
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you find yourselves plunged. Your release will be diffi- 
cult. But the divine mercy is without limit. Listen to 
me, trust me, and you will be savedP^ 

The preacher paused for a moment. Leaning toward 
Duretete, he whispered: 

^^All is well ! They are listening to me.’’ 

The prisoners looked at one another in amazement. 

“Jove, did you hear that?” said Cyrano. 

“What an extraordinary sermon! All the words seem 
to have a double meaning. Where can this priest have 
dropped from?” 

“No matter, let us listen carefully.” 

The chaplain began again: 

“Your safety, my dearest brothers, depends on one thing. 
You must avoid the road to perdition-rr-that road which has 
led you to this abyss of misery. Avoid the Evil One who 
seeks after you, and is now infesting this road. Keep 
away from the ambushes of the Enemy, my friends. 
Change your route.” 

“Change our route?” repeated Cyrano to his friends, 
trying to find the hidden meaning of these words. 

The chaplain hastened to continue: 

“Remember the great apostle Paul. He too was wan- 
dering in darkness and shadows, but at last he discovered 
the road to Damascus. Follow his example. You, in 
turn, must take the road of Saint Pauld^ 

“Zeus!” murmured Saint- Amant. “The road of Saint- 
P61 is the Calais road!” 

Cyrano shrugged his shoulders: 

“Yes, but before we can take the Calais road, we must 
first get out of this prison!” 
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^^Ah, I feel it, I know,” continued the priest excitedly, 
^^you understand me! One idea alone now occupies your 
hearts: to save yourselves I Already your eyes are searching 
for the method of salvation. It is at hand. Seek and ye 
shall find, says the Bible.” 

Cyrano instinctively looked iii the direction which seemed 
to be indicated by the priest. A large bundle of fagots 
lay again the wall at the back of the cellar. 

^^A door!” gasped Linieres, who had slipped quickly to 
the place and removed the fagots. 

The voice of the priest was again heard: 

^^Ah, true the opening is narrow, the door low. To pass 
this door of repentance and contrition you must conquer 
your pride and bow your heads. Your safety depends on 
this.” 

Saint-Amant placed all the strength of his giant body 
against the low door. 

^Tolted and solid!” he whispered. 

^^MordtousV^ cursed Cyrano, adding his strength to his 
friend’s. won’t budge!” 

In his annoyance he turned toward the priest. The 
holy father smiled with an imperturbable assurance. 

^^CafidediouSy is he mocking us!” 

“Be humble,” warned the priest, “and have faith! 
There is no obstacle that cannot be overcome, no situation 
so desperate that a remedy cannot be found. No door in 
the world is so solid that it cannot be opened by the sublime 
key of Faith. Knock and it shall be opened! Pray and 
you shall be saved! Stretch forth your hand and the key 
of safety shall be given to you.” 

“Amen!” sighed Master Duretete, crossing himself. 
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Carried away by the warmth of his sermon, the priest 
put his hands through the opening as if to give a blessing. 
In one hand a bright object shone in the darkness. Cyrano 
rushed forward, and something metallic fell into his out- 
stretched palm. 

key!’^ gasped the swordsman. 

^'Give it to me quickly,” whispered Saint- Amant. 

^^Hallelujah!” 

The key had opened the door. 

^'Savinien, my son,” said Saint-Amant sententiously, “the 
miracle has been accomplished.” 

“Saved! ” murmured Linieres triumphantly, as he crawled 
through the opening, followed by his fat friend. 

Cyrano hesitated. He could not take his eyes off the 
peep-hole where an almost supernatural halo of light sur- 
rounded the smiling, enigmatic face of the priest. The 
chaplain was continuing his sermon, but now his voice 
thundered. For the edification of Master Duretete he 
enumerated the torments reserved for hardened sinners. 
He threatened the prisoners with these punishments if they 
ever again fell into the hands of the Evil One. 

“A complete stranger!” exclaimed Cyrano to himself. 
“Yes, Saint-Amant is right — this is a miracle!” 

As the Gascon in his turn started to crawl through the 
small door, the priest’s hand waved in farewell, and he 
repeated his former warning: 

“The road of Saint-Pol!” 

“Many thanks!” whispered Cyrano. 

During this interval, his two companions were hastily 
saddling three of the soldiers’ horses which they had found 
in a shed. A moment later the th^ee men were on their 
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way. Leaving behind them the road to 'perdition — that 
is, the Boulogne road which the cowardly Vauselle had 
taken — they galloped furiously toward the road to safety 
which led by way of Saint-Pol to Calais. 

On opening his eyes the next morning d’Artagnan was 
amazed to find himself between the sheets of a soft bed. 
He had forgotten the events of the previous evening. 

^^What time is it?” he murmured. 

A soft voice answered: 

“Nine o’clock!” 

D’Artagnan sat up hastily and discovered that he was 
face to face with the corpulent Bazin. 

“Devil take Aramis! Where can he still be?” 

“The worthy father is at the barracks, but he will not 
be long. He begs you to breakfast well.” 

D’Artagnan was seated at table when ‘Aramis reap- 
peared. The priest was already fully equipped for an ex- 
pedition. His clerical dress had given place to a most 
cavalier costume. The confident look in his eyes seemed 
to be auspicious. But the one thing that particularly at- 
tracted the Musketeer’s attention was his friend’s boots. 
They were of superb workmanship, with handsome leather 
flaps and delicate silver spurs. Yet there was also an- 
other more striking peculiarity. Although the day was 
fine, the boots were very muddy, as if their wearer had 
made a long trip over rain-soaked roads. 

“Well,” said Aramis, shaking his friend’s hand, “did 
you have a good night? Were you able to sleep through 
the storm?” 

“Yes, thank you. And you? ” 
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‘‘Oh, I couldn’t close my eyes all night.” 

“Illness?” 

“No, work.” 

“I see,” said d’Artagnan slyly, looking at his friend’s 
feet, “you must have read a great deal.” 

“What!” 

“Yes, you have bravely ploughed through the Casuistry 
of the reverend Jesuit fathers. A wonderful science, but 
rather muddy at times!” 

“What do you mean?” 

“Zounds, haven’t you worked so hard that even your 
boots have been affected?” 

The priest flushed, and winked warningly in the direction 
of Bazin who was not missing a word of this singular di- 
alogue. 

“Silence!” 

“True,” he murmured, “I almost forgot. Aramis is 
‘the silent guide.’ I must become accustomed to his new 
role.” 

The priest turned to his servant, grumbling: 

^^Corbleu — I mean, God’s mercy, aren’t you ready yet?” 

“I’ve almost hnished, sir,” sighed Bazin, struggling to 
close a bulging portmanteau, 

“I hope you haven’t forgotten anything. Do you have 
the harquebuse and the ointment for wounds?” 

“Oh, yes, sir — and also your breviary and beads.” 

“And my pistols?” 

“In their holsters.” 

“And the Valenciennes lace?” 

“I put it between the pages of the Casuistry so that it 
would not become rumpled.” 
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“Ahj the good thing about Bazin is that he remember 
everything,” said Aramis when his servant had left witl' 
the portmanteau. “And here, d’Artagnan, is your pass- 
port, duly stamped. We can leave as soon as you like.” 

“The sooner the better!” 

“To horse, then!” 

The Musketeer followed his laconic friend from the 
room. Three horses awaited them in the courtyard. The 
faithful servant was strapping the precious portmanteau to 
the saddle. The soldier-priest leaped upon his horse, and 
without a word led the way at a trot. D’Artagnan fol- 
lowed behind him. The placid Bazin, having climbed 
upon his mount, brought up the rear. 

The road, though showing signs of the storm of the 
previous night, was now quite dry. The air was crisp, and 
the envoy of the great Cardinal and of the Queen felt a 
sudden exhilaration. His worries, like the tempest, had 
passed with the coming of a new day. His recent adven- 
tures seemed far away, and he felt that he was now com- 
mencing a new chapter in his life. He had gone back ten 
years, and was once again riding in the steps of his be- 
loved Aramis! The Musketeer shrugged his shoulders 
as he remembered the misunderstanding that had almost 
separated them. 

“We acted like children,” he muttered to himself. 
“What nonsense we talked, when we said our youth was a 
thing of the past. Why, mordiy I have an idea that it is 
about to recommence!” 

Although he was quite reconciled to the enforced pact 
of silence with his new companion, one thought kept dis- 
turbing him: where were they going? On leaving the 
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village, d’Artagnan noticed that his guide took the Arras 
road. But that meant little. A vast number of roads 
crossed and spread out in every direction from Arras. 
Some went directly across Artois toward Pas-du-Calais; 
others reached the sea at Flanders by more oblique routes. 
Since they were in such haste to reach England, the scene 
of their future actions, d’Artagnan took it for granted that 
they would try to gain the Channel by the shortest way. 

“Yes, 'parhleUy^ he said to himself, “we are heading for 
Calais. It is the direct route. A straight line is the 
shortest distance between two points.” 

He had just reached this conclusion when he saw Aramis 
stop and motion him to approach. 

“Well,” he muttered, hastening to bridge the gap be- 
tween them, “1^11 know at last.” 

But his joyous exuberance disappeared after one look at 
his friend’s face. The Abbe was worried. His knitted 
brows and perplexed manner showed that he was in the 
midst of a difficult decision. For once in his life Aramis 
had trouble in making up his mind. 



CHAPTER VII 

THE SHORTEST ROAD 

dear fellow,” he said, making sure that Bazin was 
out of ear-shot, “the time has come for a little talk about 
our affairs. Yesterday evening, under the influence of a 
perfectly natural emotion, we touched only lightly upon 
certain delicate matters. A few points are still not clear, 
and I am rather at a loss as to how to act.” 

“Question me, please. You have only to ask and I will 
enlighten you to the best of my ability.” 

“With certain reservations that concern our respective 
secrets! ” 

“Yes, of course,” smiled d’Artagnan. “And yet we are 
not altogether on the same footing even there. You are 
too clever, Aramis, not to have discovered the secret of 
my mission — ^it is an open book to you. Whereas I know 
nothing about . . .” 

“Shh! Remember our agreement.” 

“Yes, certainly] You are ^the silent guide.^ Still, it 
seems to me that a few words of information from you 
would not be amiss. For instance, where are we now go- 
ing?” 

“The point is well taken,” said the priest, pointing 

loy 
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to the place on the horizon where the walls of a for- 
tified city could be dimly seen. ‘‘We are on our way to 
Arras.” 

“Splendid, first to Arras. And then?” 

^^Then?” repeated Aramis, again allowing an anxious 
look to appear on his face. 

“Yes, then?” insisted d^Aitagnan. 

His friend paid no attention to this question, but, instead, 
said: 

‘^Yesterday you made covert allusions to a person whose 
name could not be mentioned.” 

“Always shifting!” thought the Musketeer, vexed by this 
manoeuvre. “You’re not going to pretend you haven’t 
guessed the name of that person!” 

The Abbe continued: 

‘^Without being indiscreet, may I ask you if that per- 
son, in entrusting to you the protection of the youth who 
escaped from the Bastille, did not give you some details 
as to his history?” 

“I don’t quite understand.” 

“I shall be more precise. Did the ^lady,’ whom we shall 
not mention by name in order to keep our agreement, know 
that the Cavalier was going to England?” 

‘^ParbleuP^ exclaimed d’Artagnan, biting his lips as he 
suddenly remembered the secret message that Tancrede 
bore. 

“It’s exactly as I thought! She too is ignorant of the 
danger.” 

“Well, wasn’t it perfectly logical to send the fugitive 
to a place where he would find powerful protectors? Lord 
Montague is a close friend of King Charles and . . 
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“The Duchess of Chevreuse,” completed the priest with 
a mysterious smile. 

The conversation had taken such a turn that the Musket- 
eer realized that once again his friend, without any ap- 
parent effort and without revealing anything, was slowly 
extracting the information he desired. This was annoying 
beyond words — true Gascons did not like to be made fools 
of, 

“Listen to me/^ he said abruptly. “I prefer to tell all 
you want to know, of my own volition. The questio]| 
now centres around a person — a 'lady’ or whatever else 
you wish to call her, mordi! You ask what she has told 
me concerning the Cavalier. Very well. She told me 
all she knew. And that 'all’ is very little, as you will soon 
see. And this 'all’ she has only learned recently in an 
entirely accidental manner.” 

Lowering his voice and approaching nearer to his com- 
rade, he continued: 

“Yes, it was just by chance that she discovered that Lord 
Buckingham’s young son, whom she believed alive under 
an assumed name in some Scotch castle, had disappeared 
following his father’s assassination.”. 

“Thirteen years ago!” 

“Exactly] The child was three years old at the time, 
and consequently should be sixteen now. This disappear- 
ance seemed to be an impenetrable mystery. One man 
alone could have solved it: the trusted servant to whom 
the dying Duke had confided his son. Well, thisT^th- 
£ul valet, an Irishman called Patrick O’Brien . . 

“Has also disappeared!” concluded the Abbe, with a 
strange light in his eyes. 
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^^Yes, and since that time no trace of him! Silence and 
forgetfulness! Then suddenly came an extraordinary 
event — the child whom all had thought dead reappeared! 
How? You know better than I, Aramis. But, alas, the 
servant did not return. Patrick is lost forever.’^ 

D’Artagnan paused to see what effect his words were 
having. Aramis, lost in reflection, looked vaguely into the 
distance. Finally his lips moved slowly as he said: 

“Do they know where Patrick went when he escaped 
from London with his precious charge?” 

“No. Scotland, probably.” 

“Have they mentioned no other place?” 

“None!” 

The Musketeer seized with a sudden suspicion, scruti- 
nized the priest. But his friend had resumed his custo- 
mary calm. 

“Thank heaven!” he murmured. “They are still igno- 
rant.” 

This relapse into silence was far from pleasing to d’Ar- 
tagnan, who at once said rather warmly: 

“After all, my dear fellow, what does the Cavalier have 
to fear? He is now in England under the protection of a 
trusted adviser of Charles I.” 

“Lord Buckingham was also a favorite of that King.” 

D’Artagnan shuddered at that sinister memory. 

“Bah, Tancrede has something far more valuable than 
royal favor to protect him from his enemies — ^the loyal 
swords of three brave men, of whom one is worth a hun- 
dred ordinary mortals.” 

“Bergerac?” asked the priest, in hypocritical astonish- 
ment. “Well, well, I thought he was locked in a cellar,^’ 
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“Something tells me that he has been able to escape/^ 

“Eh, who told you that?” 

“Your boots, you rascal!” answered d’Artagnan, extend- 
ing his hand warmly* 

The Abbe pressed it, murmuring: 

“Oh, you never know in this world.” 

“Zounds, I like that fiery poet. Once free, he will 
not have wasted a second. He realized that his friend was 
in danger, and probably took the shortest route to Eng- 
land.” 

“Hmm, perhaps the road through Saint-Pol?” 

“That or some other. He should now be on his way 
to Dover. Tomorrow he will have rejoined the Cavalier.” 

The priest hesitated a moment, and then said in a rather 
cold voice: 

“And does this Bergerac know the secret of that enigma 
of which you yourself are ignorant? ” 

cursed the Musketeer, “he knows even less 

than I.” 

The pitiless priest nodded sagely, adding: 

“Besides, your friend is not the first person to cross 
the Channel ahead of us.” 

“Who then?” 

“Monsieur de Vauselle.” 

“Very true! He left yesterday afternoon for Boulogne 
and will have reached England by this time.” 

“Didn’t you tell me that he had been 'engaged in some 
aflFair connected with Madame de Chevreuse?” 

“He was her messenger, but was bought over by the 
Cardinal.” 

“Hmm, perhaps the intriguing Duchess does not know 
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that. Wasn’t the rascal clever enough to have himself 
incarcerated in the Bastille?” 

“Yes; and he will now appear before her with the halo 
of a martyr!” 

“Of course! And consequently he will be able to lay 
a clever, destructive mine underneath the Cavalier’s feet 
and blow him and his friends to pieces.” 

“Good God, what a terrible situation! Tancrede’s 
friends either duped or impotent! His enemies, open or 
hidden, on every side. Poor Cavalier! Ah, corbac^ Ara- 
mis, you will end by frightening me. And, word of a 
Gascon, I’ve just remembered something else. Day before 
yesterday, on leaving Paris, I had a strange meeting. , . . 
Yes, far bleu! . . • She was stopped at the gate, but the 
delay could not have been long. Her carriage was speedy 
and she was armed with an official order from His Emi- 
nence. She was in a most devilish hurry!” 

This time it was the Abbe’s turn to be surprised. He 
looked anxiously at his friend who, while uttering these 
conjectures, had become more and more agitated. D’Ar- 
tagnan did not notice Aramis’ interest, but continued; 

“Another enemy is ahead of us. And I fear her more 
than the others. The weakness that attaches from her be- 
ing a woman does not make her less formidable than all 
the brutal agents of the Cardinal, his Vauselles and Dure- 
tetes.” 

“A woman? I felt that this revelation would be forth- 
coming. What is her name?” 

“She is a human tigress. Her name is Daisy, Countess 
of Suttland.” 

Aramis was now as pale as a sheet. D’Artagnan spurred 
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on his animal as if to make up for lost time. During this 
swift dialogue, the riders had reached the gate of Arras. 
They went straight to the leading tavern, which was also 
a relay post. While the grooms were tending the horses, 
the two friends ate a substantial meal in silence. The chap- 
lain was disturbed, the Musketeer impatient. The third 
member of the group, Bazin, had disappeared on some 
confidential errand for his master. He soon returned, act- 
ing in a mysterious, important manner. Approaching close 
to the Abbe, he whispered several words to him. 

^‘D’Artagnan,” announced Aramis, *^you were not de- 
ceived. Yesterday afternoon a woman in a post-chaise, 
armed with an order from the Cardinal, stopped here to ob- 
tain four fresh horses.” 

“A blond lady with a marked English accent,” added the 
servant. ‘^She must have been a great lady, because the 
groom recognized an earTs coronet on the carriage.” 

^^Sangodemiy it’s she!” cried d’Artagnan, jumping to his 
feet. 

“The woman left at once for Calais.” 

“Forward, at a gallop!” 

The Abbe politely but firmly stopped his friend. 

“Where will you go? ” 

“To England! Corbaoy a straight line is the shortest 
distance between two points.” 

“You think so?” 

This question left d’Artagnan speechless with rage. 

“Keep your head, dear friend. Let us, if you please, 
reflect a bit. ' According to you, our route should 
be . . . ?” 

“Through Artois, farbleuP^ 
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^^ParbhuP^ repeated the clever Casuist, nodding his head. 
“You mean, ^farbleuy yesy I suppose. Well, I’ll tell you 
a secret. I thought the same thing a short while ago. 
But now I am convinced of the contrary.” 

The Musketeer looked at his friend incredulously. Had 
the Abbe’s subtle clear mind suddenly given way? 

“Don’t worry,” said Aramis calmly as he read the Lieu- 
tenant’s mind. “The shortest road lies through Flanders 
and that is the one we will take!” 

With these words the Abbe arose, buckled on his belt 
resolutely, and sprang into the saddle. 

“Confound it, where is he taking me!” grumbled the 
Musketeer. 

While the unctuous Bazin held d’Artagnan’s stirrup, he 
murmured in his deep voice: 

“You know Monsieur I’Abbe’s way. With him one 
knows where he is going • • • after he has arrived!” 

The. journey was now continued in silence. Aramis 
kept a steady pace. Swiftly they covered the ten leagues 
that separated Lille from Arras. They made a short 
sttop at the Flemish Inn at Lille, and then continued at in- 
cr eased speed. Although alarmed at first, d’Artagnan was 
begvinning to feel reassured. At this rate they could reach 
one tpf the northern ports before evening — Gravelines or 
Dunfeerque. After all the detour was slight and would 
not cau’se a serious delay. And, even more important, 
Aramis set£.med to be in a great hurry to arrive at his des- 
tination; he '.no longer showed any signs of uncertainty. 

^^Ah, he iias his own shrewd plans,” thought the Mus- 
keteer. ^ 

They Tsfere soon at Ypres. The grey sky outlined the 
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feudal walls with their slender, slate-covered towers. The 
church clocks struck four. By continuing straight toward 
Berg-Saint-Vinox they should be in Dunkerque in a few 
hours. But the Musketeer nearly dropped with surprise 
when, on leaving Ypres, he saw his guide forsake the high- 
way and turn into a wretched country road. There could 
no longer be any doubt: Aramis was not heading for the 
coast 5 he was not leading his companion to England! But 
where were they going? Yes, where? D’Artagnan, car- 
ried away with impatience, rushed forward to join his mad 
guide, 

“Is this still the shortest route?’’ 

“Obviously!” 

“Strange, to say the least! We are going away from 
the sea.” 

“Quite likely!” 

“Well, sandiy you can at any rate tell me the name of 
the place where we are going!” 

“No, our agreement forbids that!” 

^^CorbacP^ 

The priest pressed his friend’s hand. 

“This evening, d’Artagnan, you will know our destina- 
tion. You can then decide for yourself what we are to do.” 

“Thank God for that! However, in the meantime?” 

“Silence!” 

The Musketeer chewed the ends of his mustache furi- 
ously. But he felt that any further questioning would be 
useless, and that he must resign himself to fate and to his 
guide. 

“Oh, sangodemiy^ he groaned, raising his hands to 
heaven with a hopeless gesture, “what a predicament! 
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Monsieur de Bergerac would have a good laugh if he could 
see me thus led by the nose!’’ 

No longer having any excuse for talking to his friend, 
d’Artagnan kept his lips firmly shut. He did not even try 
now to divine the Abbe’s plans, but followed as docilely as 
a child. Their route lay over rough roads that often turned 
into mere foot-paths. They passed a labyrinth of villages 
so nearly similar that the Musketeer had the impression of 
going in a circle. An endless series of canals was crossed 
on tottering bridges. Finally, toward evening, the horse- 
men approached a small village whose brick houses were 
reflected in the sluggish water of the long canals. 

^^My friend,” suggested the Abbe courteously, ‘h‘t is al- 
ready dusk. If the idea is agreeable to you, shall we stop 
here?” 

^^Just as you say,” answered d’Artagnan. “But our 
horses are fresh and can still go some little distance.” 

This remark was not noticed, or at least acted upon, by 
Aramis who quickly dismounted and gave the reins to Bazin. 
The Musketeer had no choice but to follow. 

“This inn,” explained the guide, “seems to be quite a 
perfect place. If you are willing, Bazin can stable our 
horses here and arrange for bed and supper,” 

The Musketeer’s complete resignation was almost 
pathetic. 

“Quite!” he said. 

The soldierly priest drew nearer to the inn to read the 
sign. 

het vlaamschvossP^ 

“Which means?” 

At the Sign of the Flemish F ox P 
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“Zounds, you even know Flemish!’^ exclaimed the 
amazed Musketeer. 

“Do you object?” 

With this rather unkind remark, Aramis put his hand 
in his friend’s arm and drew him along by his side. 

“Oh, confound it, where are we going now?^’ 

“Just a few steps, if you don’t mind, while they are pre- 
paring supper. What a pleasant peacefulness fills this ham- 
let, with its clean, trim houses. How wonderful to live so 
far away from the turmoil of the world! Look at the 
multitude of lights in the windows, and at their reflection 
in the tranquil water. There is an atmosphere here of 
family life and complete concord. Can’t you see these 
people working in their gardens and raising happy chil- 
dren?” 

D’Artagnan’s eyes were wide open in surprise. What 
did this mocking idyllic description mean? 

“And look, my dear friend, at those two old men sitting 
quietly on that stone bench. What can they be thinking 
of while they smoke their pipes?” 

The Musketeer was about to answer that nothing in the 
world interested him less than the thoughts of old Flemish 
men, when, to his amazement, he saw his aristocratic friend 
slip to the end of the bench, sit down, and say: 

^^Gooten dagP^ 

Good heavens, what new madness now! D’Artagnan 
remained where he was, realizing the futility of trying to 
join in the conversation on which Aramis had at once em- 
barked. He heard several vague, meaningless sentences. 
The Abbe seemed to pay no attention to his friend. He 
opened the conversation with several general observations 
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on the weather, to which the smokers replied in the flat, 
guttural Flemish tongue. But gradually the discussion 
became more animated. From the tones of their voices it 
seemed that the chaplain was asking questions and that the 
men were answering excitedly, sometimes both speaking at 
the same time. D’Artagnan could see them gesticulate and 
then point to some distant object on the horizon. 

What in the devil was this nonsense! And what could 
the handsome priest have in common with these stodgy 
Flemings whose very clothes gave oif the stale smell of 
tobacco and dirt? Suddenly the annoyed Musketeer 
straightened up. One of the old men had pronounced a 
name — only two syllables in a foreign language, but that 
language was not Flemish. 

“Come, d’Artagnan!” 

Aramis had left his new friends, and taking his com- 
panion’s arm, led him away. This time it was not neces- 
sary to urge the Musketeer. Without a question, he accom- 
panied his silent guide. They advanced rapidly in the 
direction toward which the smokers had pointed. On the 
outskirts of the village they climbed a narrow steep path 
to a little plateau. 

There they suddenly found themselves before a house, 
or rather, we should say, a pile of ruins. All that re- 
mained of the edifice was the line of gaunt walls; the roof 
had fallen in. The house had apparently been destroyed 
by fire but it was obvious that this had happened many years 
before and that it had not been inhabited since that time. 
This sinister sight produced a strange emotion in the 
Musketeer’s heart. He felt that he was in one of those 
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cursed places — the scene of some old crime — from which 
people flee with horror for fear of ghosts. 

^^D’Artagnan,” said Aramis in a low voice, “do you know 
what house this is?” 

“Isn’t it the one about which you were talking with the 
old men?” 

“Yes, and they told me its history. It is a weird and 
terrible history, my friend. Thirteen years ago . . 

“Thirteen years!” 

“This place served as a refuge for a stranger — a man 
from somewhere across the sea, they thought He lived 
alone with a young child whom he watched over with the 
greatest care and whom he never left, day or night.” 

“A three-year-old child?” 

“Let me continue. At this period Flanders was fre- 
quently ravaged by bands of soldiers. One night the vil- 
lage was awakened by cries. Red flames lit up the sky. 
Fire! Crowds rushed to the scene. Finally the fire was 
extinguished and they were able to enter the house. In 
the midst of the smoking debris lay a man.” 

“Dead?” 

“No, although he had been severely wounded. God 
had destined him for some mysterious mission 5 he made a 
miraculous recovery.” 

“Alive! He lives!” cried d^Artagnan. 

“Yes. But the child could not be found. The brigands, 
after attacking the man and pillaging the furnishings and 
setting fire to the house, had carried the poor child away 
with them.” 

“Alas! But he, the stranger?” 
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soon as he had recovered, he left in search of the 
child. He has not been seen since then.’^ 

^^Are you speaking, gentlemen, of Patrick O’Breane or 
O’Brien asked a voice. 

The two friends shuddered. Behind them in the 
shadow, someone, whose approach they had not noticed, 
stood looking at them. D’Artagnan instinctively put his 
hand upon the hilt of his sword. 

am Master Van Heybrock, Imperial and Royal Notary 
of this town,” said the newcomer. “I have been informed 
that two French gentlemen had arrived at The Flemish Fox 
and that they were seeking information about this ancient 
affair. Expecting to find you at this spot, I have hastened 
here at once.” 

The notary stopped to mop his face. He was a 
very corpulent man and the walk had caused him to per- 
spire. 

''This gentleman is the Count d’Artagnan,” said Aramis, 
making a sign to the Musketeer not to be surprised at any- 
thing. "He is a friend of Lord Montague and has, in 
fact, been entrusted with a mission in connection with this 
Patrick.” 

"Oh, I was sure of it, gentlemen. Men of my profession 
have a second sense in things like this. There’s no use 
continuing your investigations in these ruins. They have 
been abandoned since the fire and you will be unable to 
find anything. The centre of the mystery is elsewhere.” 

"Where then?” asked d’Artagnan. 

The corpulent gentleman winked his eyes slyly. 

"At my house, in my office. I was an intimate friend 
of Patrick. The gallant fellow had a presentiment of the 
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danger. He kept thinking that he was going to be robbed 
or killed — and all the rest.’’ 

The two companions exchanged a significant look in the 
shadow, 

^'He was very wise, for the precious papers in his pos- 
session could not be found by the brigands. They rest 
safely in my archives — where you may see them.” 

^^Oh, Monsieur, let us go at once.” 

^'Yes, you can see them carefully sealed in a large en- 
velope,” continued the imperial and royal officer. 

The Musketeer, vexed, bit his lips. 

^Tn a sealed envelope,” repeated the notary, 'Vhich 
cannot be opened until after the passing of thirteen years.” 

^^Thirteen years! Why, then, the time has expired!” 

^^No, not for three days.” 

D’Artagnan uttered a low expression of disgust at these 
stupid formalities which seemed to amuse the officer so 
greatly. 

^^Well, in three days, then, the envelope may be opened?” 

^Tn the presence of four -witnesses, who are to swear as 
to the contents of the envelope.” 

“May we assist at this ceremony?” 

“Yes, sir, — always provided that . . .” 

“Provided that? . . . What, cordiy what?” 

“Provided that before that time Patrick O’Breane or 
O’Brien has not reappeared!” concluded Master Van Hey- 
brock. 

The Musketeer shrugged his shoulders at this absurd 
suggestion. He then engaged in a rapid conversation with 
Aramis who had not said a word since the opening of the 


scene. 
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“Well, what are we to do?” 

“You must decide yourself.” 

^^Mordi^ weTl stay here then! Now that we finally have 
the key to the enigma we won’t take a chance on losing 
it.” 

“Don’t you think that this will delay us?” asked the 
priest in his most innocent manner. 

“Ah, Aramis, you were right. A straight line is by no 
means the shortest route from one point to another ! ” 



CHAPTER VIII 


THE FOUR PRECEPTS OF OLIVER 
CROMWELL 

We must now return to the Mysterious Cavalier. What 
has happened to him during all these exciting events, of 
which he was the prime cause? After leaving his com- 
panions at the cross-roads, the intrepid youth followed the 
Saint-Valery highway across the dunes. This separation 
which Cyrano had forced on him quite broke his heart. A 
score of times he was on the point of turning back, but one 
thought restrained him. Did he, Anne of Austria’s mes- 
senger, have the right to endanger his royal mistress’s 
secrets by any unnecessary rashness? 

Tancrede, of course, had no idea of his friend’s real 
plans. He thought that the Gascon would attempt an 
escape, and, in that case, a fourth person would be only a 
hindrance* Accordingly, the best thing he could do was to 
put the twenty leagues of the English Channel between 
him and his pursuers. 

It was about noon when the Cavalier reached Saint- 
Valery. A dozen boats lay idly on the beach at the estuary 
of the Somme waiting for the tide to turn. Tancrede be- 
gan at once to look for a means of transportation. He 
could oiEFer a good price and expected no difficulty in finding 
a boat to carry him across the Channel. But he suffered 
a cruel disillusionment. None of these little vessels, all of 
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which were engaged in fishing along the coast, dared to 
face the dangers of a crossing. The Cavalier could make 
no impression upon their owners, in spite of the purse which 
Cyrano had thoughtfully given to him. The worthy peo- 
ple of Saint-Valery were not, it is true, suspicious of Span- 
ish doubloons; but they set a higher value on their boats 
and, particularly, on their skins. 

The only result of the youth’s conferences was to attract 
an uncomfortable amount of attention. The fishermen 
began to wonder about the identity of this young cavalier, 
so well supplied with money, and to ask why he was so 
anxious to leave the soil of France. The situation was 
fast becoming serious. The precious minutes that Cyrano 
had promised him were passing swiftly. The disconsolate 
young man sat on the embankment and saw one boat after 
another take advantage of the rising tide; sails were quickly 
set and the vessels soon disappeared from sight as they 
ploughed their way through the billowy seas. 

Evening was at hand. A strong wind began to blow up 
the white-caps. Heavy, dark clouds gathered threateningly 
on the horizon. But Tancrede paid no attention to the 
weather. He mounted again and galloped furiously along 
the beach in the direction of Cayeux. One thought filled 
his mind: 

boat — I must find a boat before night!” 

Suddenly he saw a lugger riding at anchor in a small, 
protected cove. The movements of the men on board 
pointed to immediate departure. The Cavalier could see 
the captain, a short thickset man with a flaming face. The 
commands he gave for casting oflF were accompanied by 
volleys of violent oaths. 
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The appearance of the vessel itself would probably have 
brought a scowl to the face of the prudent Saint-Amant. It 
was an unholy-looking affair with twisted rigging and a 
hull that had been repaired so often that little of the original 
shell was left. But our friend wasted no time on such con- 
siderations; after all, what should a soldier know about 
nautical matters? He called the captain. A bargain was 
soon concluded; the sight of the magic doubloons smoothed 
over all difficulties. An hour later the Mysterious Cavalier 
had the great satisfaction of seeing the Picardy coast dis- 
appear in the distance. It was high time. The lugger 
had just rounded the Crotoy point when a troop of horse- 
men rode furiously down to the beach. The old officer 
and Hfe Eminence’s guards had arrived too late. 

The first part of the crossing was without incident. The 
captain, heavy and slow, a typical specimen of the Picardy 
race, drank vast quantities of wine to keep up his spirits. 
Although the wind began to blow more and more strongly 
he did not exhibit the slightest sign of anxiety. But toward 
midnight conditions suddenly changed. This was about the 
time, it will be remembered, that the noise of the great 
storm had disturbed d’Artagnan in his sleep, Aramis in his 
“casuistical” expedition, and even the impossible Duretete 
in his improvised prison. 

In a few minutes the storm broke. The sea became a 
seething whirling caldron. The lugger was lost between 
mountainous waves, each one of which seemed certain to 
destroy the helpless vessel. Nothing could be seen but 
bounding seas and flashes of lightning. The noise was ter- 
rific — the groaning of timbers, the whistling of the tempest, 
and the crashing of thunder all joined to produce an infernal 
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uproar. This dangerous situation lasted till dawn, which 
Jfinally appeared, mournful and grey. The captain was 
forced to admit that, considering the condition of his boat, 
it would be necessary to regain the French coast, from which 
they could not be far distant. Since the storm had blown 
from the west, the vessel was probably less than half way 
across the Channel. Their position lay in the middle of 
the lane followed by ships engaged in commerce between 
France and England. By drifting in the lane, they might 
be able to meet one of these ships. 

Shortly before eleven o’clock Tancrede found himself 
safely installed on a brig, carrying the English flag, which 
was on its way to the Low Countries. It had been ar- 
ranged that the brig should go out of its course to deposit 
the young man in England. The Cavalier, showing un- 
usual prudence and wishing to avoid the embarrassment of 
an official debarkation, had insisted that he be not landed 
until evening and that some lonely spot be chosen. The 
English captain agreed to this without allowing the slight- 
est sign of surprise to appear on his face. 

“All right,” he answered in a loud voice. “To Eng- 
land!” 

Toward evening they came in sight of shore, 

“Portsmouth!” said the phlegmatic captain. 

The brig entered the channel near the Isle of Wight, but 
instead of continuing in that direction, the captain headed 
for the island of Hayling and then hove to. A small boat 
was hailed, and the Cavalier, after bidding farewell to the 
captain, began to descend a rope ladder on the starboard 
side. This operation did not pass unobserved. It first 
awakened the curiosity of the rough group that hung around 
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the embankment waiting for passengers whom they might 
serve. And soon the port authorities began to grow sus- 
picious. But fortunately^ at that distance the worthy of- 
ficials could only wave their arms and swear vigorously. 

At this very moment the Boulogne packet made its ap- 
pearance. The narrowness of the Channel forced the 
larger boat to pass close to the brig, and it was quite easy 
for the curious to distinguish faces. Among the many 
pairs of eyes that watched the Cavalier dangling precariously 
at the end of his ladder, there was one pair that exhibited 
in rapid succession signs of amazement, curiosity, and 
finally, supreme satisfaction. 

“What is the name of the little town there, toward which 
that boat seems to be heading?’’ asked the owner of the 
eloquent eyes, pointing to the skiff in which the Cavalier 
was departing. 

“Chichester,” replied a sailor. 

“Can one reach London directly from there?” 

“No, it’s necessary to go to Brighton to find a stage.” 

“Is Brighton far away?” 

“Twenty miles.” 

“Thank you!” said the inquisitive passenger, adding in a 
low tone: ^^Diavolo^ I have come in time.” 

Leaving the row-boat, the Cavalier walked quickly 
toward the nearest town, which was in fact Chichester. 
From there a road parallel with the coast led to Brighton. 
Brighton, it will be remembered, was the place designated 
by Cyrano for their meeting; the Cavalier was to wait for 
him until the following Saturday. 

Now that he was at last in England, Tancrede was rich 
in hope alone. His baggage was not exactly cumbersome 
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as it consisted of just three objects: his hat, containing the 
message destined for the Duchess of Chevreusej his sword 
dangling about his ankles; and his purse, or rather, what 
was left of Cyrano’s purse after the two captains had made 
their raids on it. There was still enough money to carry 
him to London; his sword was still long enough to instil 
respect; and as for Anne of Austria’s message — well, by his 
Star, our friend expected at least a fortune from it! But 
in the meantime he must walk, for Stello had been left 
behind at Saint-Valery and he had no money with which to 
buy another mount. 

Xancrede advanced at a steady pace, whistling a military 
tune. He had walked five or six miles without meeting a 
soul when the silence was suddenly broken by the sound of 
wheels and the jangling of bells. A carriage entered the 
highway from a side-road a few yards in front of the 
pedestrian. Calling to mind all the English he knew, the 
Cavalier advanced to the carriage and said: 

^^Good eveningy Siry is this the good way to BrightonV^ 

Instead of the expected answer, he saw two piercing eyes 
scrutinizing him from the interior of the carriage. Finally 
a voice answered slowly in French: 

^‘^You are mistaken, sir. This road does, indeed, lead 
to the place you mentioned, but it is the had road.” 

“Good or bad, it makes no difference,” said the Cavalier. 
‘^We have in my country a proverb that all roads lead to 
Rome.” 

A violent fit of coughing greeted this remark, followed 
by a muttered imprecation, the only part which Tancrede 
could distinguish being the word “Babylon.” 

“Have I fallen in with one of those Turitans’ of whom 
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Cyrano spoke?” he thought. “What a mistake to have 
mentioned the abhorred name of Rome. Parbleu^ he’s 
started off as if the devils in hell were chasing him.” 

The strange driver had struck his horse a smart blow 
with the whip and, without another word, continued on his 
way. But the carriage itself seemed to be more sensitive, 
for the Cavalier saw it stop, as if conscience-stricken, after 
going only a few yards. 

“Young man,” said the stranger in a solemn voice, “step 
in, I beg you. It is written in the Book: Uf you meet on 
your way a lost sheep, lead him back to the fold.’ Enter, 
my friend. I am going to Brighton and will be pleased to 
take you there.” 

In spite of the strangeness of the invitation Tancrede did 
not wait for it to be repeated. In a second he had taken 
the seat next to the reciter of Scripture. The carriage once 
again started on its way. The Cavalier stealthily examined 
his companion. He was a man of large powerful build; 
the face was heavy and somewhat bloated; a red nose, 
covered with warts, occupied the greater part of the face. 
A bright scarlet cloth around his neck completed the vigor- 
ous ensemble of fiery colors found in this extraordinary per- 
son. His age was hard to guess, but he seemed to be slightly 
over forty. His austere dark clothing gave him the appear- 
ance of one of the lesser country gentry. His hair was cut 
short in the manner of the Puritans. 

Tancrede’s tongue was not naturally a silent one, but he 
remembered only too well his previous failure and did not 
wish to risk a second attempt. It was the Puritan who 
finally broke the silence. He knew France and Paris well, 
and had just paid a visit to the famous capital. He asked 
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several questions which the young man found it most dif- 
ficult to answer. The stranger was interested in things 
and people so entirely unknown to Tancrede that he might 
as well have been talking about the moon. The Puritan 
spoke of financiers, of new methods of manufacturing 
tapestry, of the management of mills, of learned societies, 
and of a botanical garden of medicinal plants. 

What splendid subjects of conversation for a man of the 
sword! If only he had been asked what was the best 
“academy” in which to learn the gentle art of fencing, or 
where one could fight a duel in safety in spite of the recent 
edicts, why, then, zounds, he would have been at home. 
But what replies was he to make to these silly questions? 
His evident embarrassment seemed to amuse his companion. 

“A great country, France,^’ he remarked. ^Tt is full of 
a spirit which is not altogether appreciated. If only it 
could rid itself of certain parasites that are sucking its life’s 
blood — ah, then we should see! A certain Cardinal is 
already putting the axe to the tree of privilege.” 

Without altogether understanding the meaning of this 
prophecy, TancrMe felt himself blush violently. The 
stranger reached the height of his enthusiasm with the re- 
mark: 

“And to finish this task, there lies in still obscurity a 
certain priest, very humble, very insignificant, who will 
one day act as a powerful champion.” 

“Of whom are you speaking?” 

“Ha, of the priest Mazarin and his Master! You seem 
to know them, young man.” 

“Sir,” replied the soldier with spirit and raising his head 
proudly, “in France we know only one Master: the King!” 
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These words caused a terrible transformation in the 
Puritan, Again the spasm of coughing seized him. Tan- 
crede had the uncomfortable feeling that the man^s power- 
ful hands might seize him by the throat at any moment; 
he already imagined the graceful curve that he would de- 
scribe in the air as he was ejected from the carriage. But, 
with a tremendous effort, the stranger mastered this fit of 
anger; his lips muttered the words of a psalm, and he then 
relapsed into gloomy silence. 

Their journey continued thus until they reached 
Brighton. Just as the carriage was entering the city the 
stranger turned to Tancrede. His face had regained its 
usual serenity and a twinkle even appeared in his eyes. 

“My friend,” he said, “you are a Frenchman and, of 
course, a gentleman. This double recommendation means 
that you must be a swordsman, a gambler, a controversialist, 
and a gallant. Those four qualities are most admired on 
the other side of the Channel; here, any one of them would 
be enough to send a man to prison — or to his jathers^* 

“Ye Gods,” thought Tancrede, “he^s a Presbyterian and 
is going to preach me a sermon.” 

“Believe me when I say the following advice is good: 
Primoy keep your sword in your scabbard if you wish to 
remain at liberty; secundoy don’t gamble if you value your 
purse; tertioy argue about neither religion nor politics if you 
value your life; quarto y and most important of all, keep 
away from women — ^it is through Eve that Evil has en- 
tered this world.” 

In a more propitiatory manner, the Cavalier said: 

^‘Thank you very much. May I ask to whom I owe 
this most excellent advice?” 



130 


THE HEIR OF BUCKINGHAM 


“My name is Oliver Cromwell.” 

This name, pronounced a few years later, would have 
£lled the hearer, according to the circumstances, with ad- 
miration, fright, or horror. But at this time it was only 
that of an obscure member of Parliament, who was pre- 
paring in the shadows his dazzling future. 

The Cavalier bowed gracefully, saying quietly: 

“I am called the Cavalier Tancrede.” 

After which he walked away in search of a lodging. 

On awakening the next morning, his first care was to 
repair the damage caused to his one and only suit of clothes 
by two days^ riding and the thirty-six hours of crossing the 
Channel. With the help of a needle and thread, and a 
pair of curling-irons borrowed from the chamber-maid, he 
had soon restored to his clothes their usual elegant appear- 
ance and had replaced the swaggering plume to his hat. 
Finally, combing carefully his light wavy hair, he was ready 
to venture forth into the city. 

Thus equipped, he was again the handsome attractive 
cavalier. He walked slowly toward the baths which were 
the centre of fashion and elegance at Brighton, while more 
than one glance from alluring eyes seemed to warn him that 
the fair sex in this country was not too hostile toward him. 
But he was careful to make no response to these pleasant 
advances. He held in mind the wise, paternal advice of 
Oliver Cromwell! 

It was now only Thursday, and in accordance with 
Cyrano’s instructions, Tancrede must remain in Brighton 
until Saturday evening to await the outcome of his friend’s 
activities. He had three days to pass — three days in which 
he had sworn to remain prudent. 
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While lounging about the baths with the self-assurance of 
a native, his alert eye was not slow to make observations. 
One thing struck him particularly. In spite of the early 
hour, a veritable mob was already crowding about the 
baths. It was a strangely conglomerate assembly in 
which two different types of persons seemed to mix; on the 
one hand, the working people, and on the other those who 
had come for pleasure and who were now issuing forth from 
their palatial hotels. The mixing of the two elements took 
place without any confusion. The working people went 
their way quietly but energetically, apparently unconscious 
of the presence of the leisured class. The chair of the pro- 
fessional beauty on its way to the baths caused no confusion 
in the crowd; the people stepped to one side to give it 
passage, but did not pay the slightest attention to it. 

Tancrede, accustomed to the noisy restless crowds of 
Paris, could scarcely believe his eyes. And the most amaz- 
ing thing of all was that this mutual lack of interest was as 
free from arrogance on the one hand as it was from servility 
on the other. The humblest seaman in his rough clothes 
or the porter staggering under a heavy burden had a certain 
proud look in the eye that commanded respect. 

“By my Star, that Monsieur Cromwell is wisdom per- 
sonified. Peste! It would not pay to pick a fight with 
these powerful rascals. In spite of their calm air and 
peaceful expression, they look as if they would stand for 
no nonsense! And yet what admirable serenity! 

“See, there’s a carriage descending that steep street. It 
is now in the midst of the crowd. The coachman can 
hardly hold the horses back • . . Oh, mordieuy I was 
afraid of that! ” 
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A sudden lurch of the equipage had caused this last ex- 
clamation of the Cavalier’s. Although they too were Eng- 
lish, the horses had endured this difficult descent with little 
patience. The noble animals, excited by the swiftness of 
their pace and now feeling themselves hemmed in on every 
side, had broken loose with a sudden dash forward. A 
sharp cry came from a panic-stricken woman in the throng. 
At once the spirit of the crowd changed, and the elegant 
carriage was surrounded on every side by a threatening mob. 
A man rushed forward, a “bully” with bare arms and 
blood-stained apron, and seized the horses by the nostrils. 

The pale face of a woman appeared at the carriage door. 
Her eyes searched rapidly through the crowd; she saw 
nothing but furious, belligerent faces looking back at her. 
She then looked beyond, as if begging for help. Her beau- 
tiful eyes, made even more eloquent by fear, met those of 
the Cavalier. There was such mute pathos in that look 
that the young man felt dizzy. Rushing forward, he first 
bowed courteously to the terrified woman in order to re- 
assure her, and then forced his way through the crowd. 

“Let go of those horses!” he cried to the butcher. 

And turning to the threatening populace, he said: 

“Are you not ashamed to stop a lady in this manner? 
If any one is injured, let him come forward and receive 
proper recompense.” 

Carried away by indignation, Tancrede pronounced this 
harangue in French, which probably destroyed what ef- 
fectiveness it might have had. At any rate, the only re- 
sult of his words was to turn the popular feeling strongly 
against him. He saw himself surrounded by some thirty 
men who displayed a sort of bull-dog ferocity and who 
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began to insult him before attacking. Leaving them to 
bark to their hearts’ content, he turned to the butcher who 
still held the horses’ bits. 

“Didn’t you understand?” he repeated in English. “Let 
go of those horses!” 

The butcher shrugged his broad athletic shoulders in 
such an insulting manner that Tancrede’s hand flew to 
the handle of his sword. 

“Damn you,” shouted the bully, “we’re not in France 
here! This is a man’s country and we settle our quarrels 
with this ... !” 

So saying, the butcher shook a powerful fist beneath the 
Cavalier’s nose. 

“Hurrah, Jemmy!” shouted the bull-dogs, immediately 
forming a circle about the two antagonists. “Give the 
Frenchie a lesson!” 

The Cavalier drew back hesitatingly. What a wretched, 
mean affair he had got himself into! A fist-fight! Bah, 
that brutal, vulgar method of upholding one’s honor re- 
volted every refined instinct in him ! Moreover, it was the 
first time that he had been obliged to call upon his fists, 
and he was horrified at the idea of certain defeat in front 
of these mocking islanders — and before this lovely lady. 

He heard insulting laughs from the crowd, and the ter- 
rible word “coward! ” Hsy Cavalier Tancrede, he afraid! ! 
With a prompt movement he threw to the ground his coat, 
sword, and hat, and put himself on guard as well as he knew 
how. From this moment an absolute silence reigned — 
every true British heart holds nothing more sacred than a 
boxing match. Beginning the attack with a series of 
dazzling feints calculated to amaze his opponent and to de- 
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light the crowd, the butcher then aimed a straight blow at 
the Cavalier’s chin. But his arm shot into thin air. The 
young man had nimbly dodged the powerful thrust. 

“Damn!” swore the fighter, regaining his balance. 

He tried to make up for his first failure with a sharp left 
to the head- but Tancrede bent over suddenly and again 
the Englishman had missed his mark. The butcher de- 
cided to change tactics; forsaking the head, he aimed for the 
youth’s stomach. This time he struck with more care. 
Yet, horrors, the lithe Frenchman had leapt to one side 
so agilely that his opponent nearly fell to the ground. This 
time a murmur of admiration came from the crowd. 

The young Frenchman’s tactics had been crowned with 
success up to this point. But he was merely avoiding blows 
without making any attempt to reply in kind, and the spec- 
tators realized that the plucky youth might delay the final 
outcome but that he could not hope to escape. The butcher 
was now making things more lively. He sought to fall into 
a clinch so that his tricky opponent would be unable to 
avoid his blows. He finally succeeded in landing several 
jabs, but it was at such close quarters that they had little 
effect. Still Tancrede refused to make any attempt to at- 
tack. Zounds, what could he be waiting for? 

Suddenly the massive fist landed a terrific blow to the 
face. The young man felt his cheeks burning and blood 
streaming from a cut over his eye. He quivered as if he 
had been hit by a sledge-hammer. 

“One for me!” shouted the fighter. 

Tancrede’s greatest weakness was his pride in his per- 
sonal appearance. The thought that he would be disfigured 
caused a strange shudder to shake him. For the first time in 
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his life the young soldier had the sensation of fear! The 
fear of a brave person is a terrible thing! The Cavalier 
flushed, turned pale, and then became fairly purple with 
rage 5 his eyes gleamed wildly. Rushing forward savagely, 
his two flsts began to rain a series of fierce blows on his 
opponent. In a short time the butcher was bleeding freely 
at the mouth and nose. The helpless giant sweated, panted, 
and swung wildly but aimlessly at the infuriated French- 
man. Before the astonished spectators quite knew what 
had happened, the Cavalier had sent a hard blow to the 
stomach and then two lightning jabs at the face, and the 
butcher collapsed unconscious. TancrMe had scored a 
knock-out! 

At this very moment the crowd opened to make way for 
a new arrival. Although we have taken a good deal of 
time to describe this fight, it had actually been fought with 
breathless rapidity. Only a few minutes had elapsed be- 
tween the sudden breaking loose of the horses and the 
lamentable fall of Brighton’s boxing champion. When 
Tancrede first noticed the carriage of the lovely English 
lady, a gentleman on horseback had just parted from it and 
had started oflF in the direction of the beach. Seeing his 
fair friend threatened, he had hastened to come to her 
rescue. But in spite of his promptness, he arrived just in 
time to see the Cavalier’s amazing triumph. 

As soon as this gentleman appeared, a large number of 
men, all with closely cropped heads, separated themselves 
from the crowd and silently ranged themselves alongside the 
newcomer. He raised his hand, and at once his followers 
opened a passage to the carriage. In the meantime the 
butcher had struggled to his feet, and was looking for his 



THE HEIR OF BUCKINGHAM 


136 

opponent in order to get his revenge. At another gesture 
from the Cavalier, a line of men was quickly formed to 
separate the two antagonists. 

These proceedings were not observed by Tancrede, who 
was busy straightening his clothes and brushing off the dust. 
Having performed this operation with minute care, the 
brave youth passed down the double line of “Roundheads,^’ 
and approached the carriage from which the beautiful oc- 
cupant had been watching with extreme anxiety the efforts 
of her champion. When he suddenly saw the newcomer 
standing near the door, Tancrede sprang back a step. 

“Monsieur Cromwell!” he murmured in surprise. 

The member of Parliament bowed coldly, and then lean- 
ing toward the lady, whispered: 

“That’s the young Frenchman of whom I was speak- 

’5 

mg. 

The lady examined the youth’s handsome figure curi- 
ously, while Tancrede bowed low. She had very extraor- 
dinary eyes, eyes that could show every subtle shade of feel- 
ing. When at ease they exerted a quiet fascination; but 
once aroused they could express every gradation of violent 
emotion. She was now looking at the Cavalier with an al- 
most tender interest. She extended her white, aristocratic 
hand to her champion, who hastened to press it to his lips. 
She then murmured in a sweet voice: 

“I always knew the French were chivalrous and gallant, 
but I never thought that they were experts in boxing. Your 
marvellous courage, sir, deserves a reward. Will you be 
kind enough to come and receive it at The Brighton Arms?^^ 

On pronouncing these words, the lady’s voice trembled 
slightly as if she were subject to an emotion difficult to re- 
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strain, Tancrede made a stammering reply and then left 
hastily, worried by the unexpected turn that this adventure 
had taken. As he left, he heard the harsh voice of Crom- 
well grumble: 

^^This is annoying, dear Countess! A hot-headed young 
Frenchman, without a brain in his head! And this is not 
the time when we wish anyone interfering with our af- 
fairs.” 

“Thank heavens,” smiled Tancrede, amused. “Per- 
haps this Monsieur Cromwell is human after all. Could 
he by any chance be jealous? Hmm, what wise words he 
gave me: Tt is through Eve that Evil has entered this 
world!’ Oh, oh, these Puritans! . . . And so she’s a 
Countess! Well, after all, she is also a woman.” 

The scene of the epic combat between the French swords- 
man and the British butcher had now assumed a diflFerent 
aspect. The butcher was back in his shop, and his fol- 
lowers had returned to their various occupations. The fair 
lady and the Puritan cavalier had once again bidden fare- 
well to each other and gone their respective ways. Of the 
large crowd of spectators who had watched the fight, only 
three now remained. 

One of them had a tall thin wolf-like appearance greatly 
resembling that of a certain friend of ours by the name of 
Vauselle. His two companions were obviously of that 
common ne’er-do-well type who inhabit most sea-side towns, 
waiting for some chance opportunity of gaining money, 
preferably by dishonest means. They might have been 
card-sharks, or smugglers, or assassins, but no matter what 
they were, they listened with great deference to the tall 
man’s words. 
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''Yes, it’s certainly he/’ he said, following with his eye 
the figure of the retreating Cavalier. recognized him 
from the boat at Portsmouth. Per Baccoy as my friend 
Monsieur de Mazarin would say, this is more luck than I 
dared expect! The youth has delivered himself up!” 

Then, turning to his followers, he continued: 

"That’s your man. You know what you are to do.” 

The thugs made wry faces. "You spoke of a mere 
child,” said one of the men. "According to you, he was a 
poor, defenceless little lamb! No, this is a dangerous busi- 
ness. We need more money.” 

The man with the wolf-like smile shrugged his shoulders, 
and answered: 

"Very well! If you succeed, and if you are clever 
enough to obtain ^the paper,’ I’ll double the price!” 

"All right!” agreed the two mercenaries in a single 
voice. 

Then, without another word, they marched off in pur- 
suit of the young man. The lean personage watched them 
disappear, after which he rubbed his hands together in a 
satisfied manner. 

“Now I can continue to London. There’s little chance 
•of the tricky youth escaping me now! Ah, mordieuy the 
lovely Madame de Chevreuse will be delighted to see me 
again. How brave I have been to return to her safe and 
sound ! Oh, what courage I must have shown to make my 
miraculous escape from the Bastille!” 

Having thus settled his immediate aflFairs, Monsieur de 
Vauselle left in the direction of the inn from which the 
London stage departed. 



CHAPTER IX 


PERFIDIOUS ALBION ! 

The Cavalier^s conscience was disturbed after this 
last adventure which might have had such serious con- 
sequences for his mission. He returned at once to his room 
and locked himself in. He was determined not to budge 
until Saturday, and this time he kept his word. Each 
evening he sent the boy to report on any new arrivals. But 
no one answered to the description of Cyrano, Saint- Amant, 
or Linieres. Tancrede concluded that his friends had 
been delayed in crossing, and that they would go straight to 
London. 

Accordingly, on Saturday morning, he directed the porter 
to reserve a place for him in the coach that evening. Then 
after paying his bill to the landlady, he awaited the hour 
of departure. Shortly after noon, while he was at lunch, 
the servant introduced a tall, handsome lackey dressed in a 
gold-braided livery that Tancrede at once recognized as 
that of the beautiful lady of his recent adventure. The im- 
posing flunkey bowed, left a letter and a package on the 
table, and departed without a word. 

This unexpected apparition so astonished our friend that 
he stared open-mouthed, his fork poised in mid-air. When 
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he recovered his wits sufficiently to rush after the lackey, 
the man had already disappeared. The Cavalier broke 
the seal of the letter, and read: 

What am I to think of your silence? Is it due to jeaVy 
susficion^ or dislike? Are you brave with men alone — an 
Ajax with them but an Hiffolytus with us? You merited 
a rewar dy yet you Hi not deign to come for it^ You have 
been guilty of a misiemeanor for which you must ask far^ 
dom Come at once and 1 may still be weak enough to 
grant iu 

The letter was signed with the one letter 5, There 
could be no doubt — ^these lines could have been penned only 
by the hand of the lovely lady of the carriage. 

"^My Star is still with me!” thought the young man. 
^With no desire to be vain, I may fairly believe that this 
beautiful creature has an interest in me, Peste^ for three 
days a lady has searched Brighton for mey a total stranger, 
and then is forced to write a somewhat compromising let- 
ter!” 

Mechanically he fingered the letter* ^^Compromising? 
Hmm! That remains to be seen. The seal? A crest 
without initials . , . that doesn^t tell me much! The 
signature? A single letter . . . well, again not much. 
As for the handwriting, the lady might have dictated the 
letter to a secretaiy. No, my fair friend has not com- 
promised herself after all!” 

At heart Tancrede was annoyed. It was difficult for a 
youth of his nature to play the calm, disinterested hero. 
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There was something devilishly haunting about the woman’s 
eyes. And she didn’t seem to be the type of person who 
would submit to the humiliation of a refusal without resent- 
ment. 

“Who can she be?” he asked himself in some perplexity. 
“A friend of Monsieur Cromwell ... a Countess ... a 
woman who smiles beautifully — that’s all I know!” 

The Cavalier folded the letter, placed it in his pocket, 
and then bowing low murmured: 

“No, taking everything into consideration, Madame, I 
feel unable to accept your flattering invitation. I have al- 
ready broken the first of your friend Cromwell’s four rules 
of conduct, and that transgression almost led to an unfortu- 
nate conclusion. Enough! I intend to follow with re- 
ligious care the gentleman’s three other precepts. And 
then, you see, as far as I am concerned, there is only one 
woman in the world — Claire, the darling girl who is wait- 
ing for me, faithful and trusting. . . . No, I am mistaken, 
there is one other: Madame de Chevreuse, the friend of my 
Queen, and my protectress, whom I am now hastening to 
meet.” 

Tancrede, delighted to discover himself so strong in re- 
sisting this temptation, proceeded to finish his lunch. He 
then noticed the package left on the table by the Countess 
of S’s silent ambassador. 

‘Well, by Jove, what’s this?” he muttered as he un- 
wrapped the present. “A purse, sarfejeu! And a well- 
filled one, too. My lovely conquest certainly thinks of 
everything, and also knows how to combine the practical 
with the beautiful.” 
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The Cavalier’s first thought was to return the package to 
The Brighton Arms. But while he was re-wrapping it, 
he had time to reflect. He remembered that the abrupt 
return of such a gift would make him appear extremely 
ungracious. And of course, the wind-fall was most timely. 
The cost of his passage to London and the money he had 
given the landlady left him with an uncomfortably slender 
purse. After all, when he had reached the capital, he could 
repay the money at once, thanks to the promised liberality 
of Lord Montague and Madame de Chevreuse. It was this 
thought, that he was merely accepting a temporary advance, 
that turned the scales, and he accordingly pocketed the purse. 

The hour for departure was near at hand, and Tancrede 
went to the posting-house to take his place in the London 
diligence. When he arrived, the four corner seats were 
already occupied. The first person he noticed was a fat, 
periwigged man in a flame-colored box-coat, striped stock- 
ings, and broad shoes with silver buckles. He seemed to 
be a perfect example of a worthy London merchant. Op- 
posite him sat a young girl of considerable beauty and of an 
attractive figure. She was carefully wrapped in a large 
Capuchin cloak, and gave the appearance of a “beauty” 
who had gone to the popular watering-place in search of 
fortune, and was now returning — shaving reaped her har- 
vest. At least, this presumption might be justified by the 
tenderly provocative looks and the coquettish airs which she 
displayed for the benefit of the highly respectable merchant. 

The opposite end of the coach was occupied by two rather 
less prepossessing individuals. They seemed to be travel- 
ling companions, although one of the men was of great 
height, while the other was small, even weazened. But 
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they were obviously of the same general species, both hav- 
ing an air of bravado and both dressed in costumes that 
showed them to be men of the sword. 

Tancrede stepped between the legs of these ^^gentlemen/^ 
and sat down beside the pretty girl. In those days a trip in 
a stage-coach was a long and uncomfortable undertaking. 
The box in which the travellers found themselves ensconced 
was visited by a great number of annoying little draughts 
that crept in through countless cracks and played havoc with 
benumbed legs. The only protection against the cold was a 
litter of straw on the floor in which one could thrust his 
feet in search of warmth. 

But the most provoking thing of all was the slowness of 
these so-called “diligences.” First, there were frequent 
stops for the changing of horses; and then there were end- 
less obstacles along the road which interrupted the slow 
progress. This was particularly true of hills, at the foot 
of which the passengers had to descend and walk. 

It can be imagined with what small patience our hot- 
headed young friend bore these irritations. He might, with 
the help of his obliging admireris purse, have obtained a 
horse and made the trip in a more comfortable manner; but 
the prudent youth thought that he would attract less atten- 
tion by riding in the coach. He felt that it was extremely 
important not to be recognized until he had delivered the 
Queen^s message and corhe under the wing of his new pro- 
tectors. It was for this same reason that he maintained 
an unusual reserve toward his fellow travellers. 

After the first change of horses, the fat Londoner had 
fallen asleep in his corner. The flirtatious girl seized this 
opportunity to throw several devastating glances in the 
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direction of the young Frenchman, but Tancrede did not 
respond. Annoyed by this failure, the girl pretended to 
sleep. The youth then thought it safe to cast an admiring 
glance at his fair neighbor; at each jolt of the vehicle, she 
let her body slip nearer and nearer to the Cavalier. Our 
hero, however, did not allow himself to be tricked in this 
manner, and with an air of offended dignity, moved a safe 
distance away. This movement brought him near the two 
professional swordsmen, and his right boot knocked under 
the straw against the foot of the weazened little man. The 
fellow must have have had an extraordinarily sensitive 
foot, for he uttered a vile-sounding oath. His companion 
hastened to smooth things over by delivering an apology in 
bad French, and then smiling so broadly that he showed 
all his long, sharp teeth. 

More and more cautious, Tancrede ignored the oath in 
favor of the compliment, and offered a brief excuse for his 
clumsiness. Then, desiring to cut short any opportunity 
for friendliness, he wrapped himself snugly in his coat, 
pulled his hat over his face, and tried to sleep. When he 
finally opened his eyes night had come. The part of the 
carriage in which the beautiful girl and the stout merchant 
were sleeping was plunged in heavy darkness; but in con- 
trast, near the door the faces of the two swordsmen were 
illuminated by what seemed to the youth a supernatural 
light. Further examination, however, disclosed that this 
light came merely from the lantern attached to the rear of 
the coach. 

The two men had stretched a coat over their knees, and 
by the flickering rays, were engaged in a passionate game 
of piquet. Tancrede, as we know, was devoted to cards. 
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He had promised not to play himself, but there was nothing 
to prevent his watching others. In this ingenuous way 
he was able to satisfy his desire to a certain extent without 
breaking his word. 

The game became more and more exciting. The little 
man was supported by the Goddess of Luck, to judge from 
the imposing pile of guineas at his side. But, like all 
women. Luck is a fickle, xmcertain jade. The man now 
had a period of incredibly bad luck, and each hand saw his 
pile of winnings diminish. The Cavalier had a warm 
heart and felt for the fellow^s ill fortune. But his emo- 
tions were more strongly aroused when he saw that the 
more he lost, the more he began to play with unbelievable 
stupidity. It almost seemed that he had become so per- 
verse as to lose on purpose! The sensitive spectator could 
scarcely contain himself at each new mistake his neighbor 
made. He wriggled uncomfortably on the bench, shrugged 
his shoulders, and emitted suppressed sighs. Finally the 
loser played an unbelievably stupid hand in which he al- 
lowed himself to lose every trick. This was too much for 
TancrMe, who exploded, saying: 

“Why, mprbleu^ you should have played pique, repique, 
discarded clubs and held your diamonds!” 

“Monsieur must be a clever player,” said the winner 
amiably. 

The loser looked at the Cavalier wonderingly. Vexed 
at being thus reproved, he muttered between his teeth: 

“It’s easier to advise than to play!” 

A confused discussion followed. The loser insisted 
stoutly that there was no use opposing luck. His partner 
explained in a professional manner the twenty chances to 
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win that he had let pass. And TancrMe affirmed that a 
prudent player who kept his head could always live through 
a temporary run of bad luck, 

''All right, take my place and prove what you say,” said 
the loser angrily. 

The Cavalier could hardly draw back now so, with the 
mental determination to cut the demonstration short, he 
took up the cards. He won. Obviously, it was his duty to 
continue a bit longer so that the other man could have a 
fair chance. Half an hour after the time he had begun to 
watch his neighbors’ game, Tancrede was himself deep in 
the intricacies of piquet. 

At each post-station they got out, stretched their legs, 
and had a glass or two of grog in the tavern. TancrMe’s 
new companions mixed marvellous grogs and were gener- 
ous in the amount of rum they allowed Tancrede’s glass. 
Once back in the coach the game went on. The Cavalier 
began to get accustomed to the faces of his new companions. 
They no longer seemed to be bravoes, but good fellows in- 
stead. Their French was most amusing, containing bits 
of English, Italian, even Spanish. The mixture sounded 
well in the mouths of these men of the world. 

And all the time the Cavalier kept winning. Who 
wouldn^t like his companions in such circumstances? How 
could he distrust the men from whom he was winning so 
many guineas? Suddenly luck turned. 

“Pooh, it’s just for a moment!” 

He doubled his stakes. He lost. He redoubled them 
and lost. His winnings melted under the onslaught. Soon 
they were gone and he drew out the Countess’s purse and 
quietly divided the money into two parts: one part he set 
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aside. With that, morbleuy he could change his run o£ 
bad luck. Alas, the guineas of the Countess had come to 
him without asking and they flitted away as easily. 

It was indeed a “clean sweep,” as the Kttle man 
said. What was he to do? Stop? Cordieu^ no! There 
was still an arrow or two in his quiver. He extracted 
the reserve pile from the purse and threw it into the 
game. 

It was a thrilling moment! The two men drew closer 
to the Cavalier as though closing in on a quarry. They 
excited him with a flow of talk that left him breathless; 
their eyes were fixed covetously on him*. In this sur- 
charged atmosphere the money disappeared so quickly, so 
surely that it was gone before the boy could collect his 
wits. He searched his pockets — not a coin! The others 
exchanged knowing glances, as much as to say: “Now is 
the time.” 

“Play the purse!” whispered the small man in Tan- 
crede’s ear. The purse was of chased gold. But an empty 
purse is a useless thing. The Cavalier tossed it in and 
lost. 

^^MaladettaV^ exclaimed the small man. “IPs the turn 
of the luck! Quick, play your cape.” 

“My mantle!” said TancrMe hesitating. “Well, after 
all, why not risk a half-worn garment to change the luck?” 

“Done!” he said. 

The mantle joined the purse. 

“Steady, steady! Once more, my lad! IPs coming! 
I feel it. Just once more.” 

“What do you wish me to play? I have nothing else,^’ 
answered the Cavalier weakly. 
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‘‘Nothing? How about the plume in your hat? — it is 
worth fifteen florins/^ 

“Come, my boy, Fll play you twenty sovereigns against 
your hat!^’ ofiFered the winner. 

The shock of this remark sobered the Cavalier. He 
wiped the sweat from his brow and looked coldly at his two 
companions whose eyes were again glued upon him. 

“Thank you,” he remarked drily, “this has gone far 
enough.” 

He looked at the plume of his hat and said with a bitter 
laugh: 

“This is my last plume. Fll keep it if you don’t mind.” 

The two men drew back with an air of oflFended dignity, 
the smaller whispering into the ear of the other: “It’s in 
his hat.” 

“I know it,” was the response. “Leave it to me, com- 
rade.” 

The card-playing had aroused the two passengers on the 
opposite side of the coach, and their sympathy was all with 
their fellow-Englishmen, An animated conversation fol- 
lowed, the larger of the two players engaging in a political 
discussion with the London merchant while the smaller one 
chatted with the languishing beauty. Tancrede, with a 
feeling of relief, drew away from them all as far as pos- 
sible. 

“Another lesson!” he thought. 

He now saw that the whole thing was a trap from be- 
ginning to end. He had fallen into it and had been fleeced. 
But it was not his losses in money that bothered him. His 
passage was paid, and he could get to London without fur- 
ther expenditures. No, what troubled him was their play- 
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ing first for his cloak and then trying for his hat! What 
were they after? If the meeting was prearranged, how 
had they got hold of their information? 

He was turning these points over in his mind when he 
began to be consciorus that the others were looking at him 
and talking about him. Certain phrases brought the blood 
to his cheeks. “French tongues and swords were sharp, 
but could do no harm.” 

“Be careful. Cavalier, another trap!” he thought. 
“Will nothing satisfy them? They have my money, my 
purse, even my cloak, and now they are searching for my 
skin underneath. Zeus, Tancrede, are you to be skinned 
alive?” 

He turned his back and closed his lips firmly. The trick 
was too plain. He sat quietly looking out the window and 
watching the thin line of trees as they raced by in the moon- 
light. He could shut out all but a few words of the talk 
that went on near him. It was impossible not to hear such 
familiar words as France, the Pope, Cardinal, King. 

They continued to bait him. Pooh, what did Tancrede 
care for English opinion! Religion and politics and all 
that — there was no need for him to burn his fingers there! 
No, to catch him they must try something else. 

But suddenly, with the spring of a wounded beast, the 
Cavalier turned upon them, his face deathly pale, his eyes 
flashing with anger. They had reached him by two short 
words. 

“The Queen!” he roared. “Who dares speak here of 
the Queen of France?” 

“Oh!” said the merchant sarcastically. refer to 

Anne the Papist?” 
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^^The Beast of the Apocalypse?” suggested the smaller 
gambler. 

^^The indulgent friend of the dastardly Buckingham!” 
added his accomplice. 

“The Messalina of France!” sneered the girl. 

Tancrede heard no more. His temples throbbed and 
with one spring he was in their midst. He knocked the two 
bravoes to one side, and gripped the merchant by the collar. 
The tradesman, half choking, sputtered: 

“Let me . . . what madness . . . religion . . . 
moral . . . s!” 

Throwing this unA^orthy antagonist aside, the Cavalier 
laughed harshly, crying: 

“Splendid champions you are of morals and religion! 
A gossip, a cuckold, and two bandits!” 

“By Jove, the Frenchman is walking all over us! Did 
you see how he jostled the girl?” 

“Take a warning from me,” shouted TancrMe, “and 
shut your mouths. Another word from you and I’ll teach 
you a trick that will stop your card cheating for life!” 

^^Gracia de dtosP^ exclaimed the smaller rogue, protect- 
ing himself behind his friend’s back. “Is this a chal- 
lenger” 

“I take it up, by the devil!” said his companion. “Per- 
haps, my fine lad, you will be shown a trick you don’t 
know.” 

The stage-coach was now at the foot of a long and fairly 
steep ascent. The travellers had to get out and walk. 

“Fate has decreed this!” murmured TancrMe, as he 
sprang from the coach. “It’s better to have it over with 
now!” 
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^ followed him out and gave orders to the 

^^Go on slowly, my friend. Monsieur and I must have 
a chat behind the poplars. Five minutes and I shall re- 
join the coach/’ 

^^My friend, in France we’d call that boasting.” 

The two rogues exchanged a few words in a low voice. 
Then the swordsmen walked to the fringe of trees and dis- 
appeared. 

A meadow, bathed in quiet moonlight, opened before 
them. 

^‘^How charming!” mocked the bravo. “Artemis herself 
furnishes us the torch to light our fiestaJ^ 

Deliberately he took off his mantle. As he could not do 
as much, the Cavalier fastened more closely his doublet. 
The other drew off his hat and placed it on a bush. Tan- 
crede pulled his on more tightly. 

“Don’t you ever remove your hat?” inquired the bravo. 

' “No!” 

“It is customary.” 

“It’s not my custom!” 

“As you wish,” he replied, though he seemed annoyed. 
“In that case I shall imitate you. But it is not etiquette, 
my young friend. Saint Peter may be shocked if you ap- 
pear with your hat on!” 

He drew his sword with a flourish. The Cavalier fol- 
lowed suit. 

“On guard!” 

The swords crossed and drew sparks. A series of quick 
thrusts and parries, then a short pause. The bravo tried 
an Italian trick, a little known, fatal thrust. Quick as a 
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flash Tancrede parried it An arm collapsed limply. 
Crack! Something heav}' had fallen in the bushes. The 
moonlight shone upon the writhing form of the prostrate 
swordsman. 

The Cavalier wiped his sword with a handful of grass, 
and without troubling to find out whether his adversary 
were alive or dead, he rapidly regained the highway. 
Zounds, how far away the stage-coach was! His adversary 
had so slowed up the duel with his eternal preparations that 
the coach had nearly reached the top of the hill. 

He started at a run, shouting: 

“Hola! Stop!” 

Thank heaven! The heavy vehicle had just reached the 
summit of the hill and the driver had heard his call. The 
horses, steaming and quite winded, had stopped of their own 
accord. The Cavalier redoubled his pace. 

Morbleu! What did it mean? He must be dizzy! 
The stage-coach seemed to be moving. The driver gave a 
warning ciy, the postillions cracked their whips — and that 
devil of a little rogue was looking back at him maliciously! 

Tricked, farbleu! tricked once more! The coach began 
to descend rapidly and was soon lost to view. When the 
Cavalier reached the top of the hill, it was only a black 
speck on the white road. 

This was too much! Tancrede shook his fist furiously. 
His wrath was concentrated in one phrase, which covered 
both things and people — ^all that were leagued against him: 

**PerfidtouS) oh^ ferfidious Albion!*^ 



CHAPTER X 


AFTER THIRTEEN YEARS 

Abandoned on the desolate highway, Tancrede pulled 
himself together and thought over his plight. His first 
task was to get to London on foot. Judging by the stops 
made, he estimated he was a third of the way there. That 
meant certainly fifteen leagues, nearly two days’ journey. 

This must be done without a penny of money, without 
food, through an unknown and hostile country and, as he 
had just found out, one filled with ambushes. 

‘^Delightful prospect!” muttered the Cavalier. “Ah, 
Master Cromwell, how prophetic were your words: never 
be involved in street rows, never gamble, never draw the 
sword over a question of politics.” 

“Well, I’ve broken three of his precepts already — what 
was the fourth? Ah, yes, I recall: beware of women! As 
far as that is concerned, I’m safe.” 

This last thought put our hero in a better humor. His 
temperament was a gay and courageous one, and he turned 
resolutely away from sad thoughts and became the self- 
confident TancrWe of old. 

Ail night Tancrede walked on. The only noise he 
heard was that of the furious baying of watch-dogs in the 
farm-yards as they strained on their chains to get at him. 

X55 
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When daylight came he was ashamed to be seen in his 
shabby attire, and made long detours to avoid manor houses, 
villages, and towns. This kept him from making much 
progress. Toward the end of the morning he was disturbed 
to discover that he had gone only a few miles. F atigue 
stiffened his legsj hunger gnawed at his empty stomach. 

He sat down by the side of the road, ate a handful of 
berries picked from a bush, and began to think seriously. 
One thing was obvious — he must reach London at any 
cost. Even more, he must get there as quickly as possible. 
The trap from which he had just escaped showed only too 
clearly that some secret enemy 'was working to keep him 
from fulfilling his mission, or at least was trying to detain 
him. How was he to avoid an invisible enemy and, above 
all, how could he speed his journey? 

For a moment he considered turning highwayman and 
relieving the first passing rider of his mount. This thought 
was in his mind when the sound of wheels caused him to 
turn his head. A carriage drawn by six stout horses was 
approaching rapidly in a cloud of dust. In a moment the 
outrider was up with the Cavalier; without stopping, he 
cried: 

‘^Tellow, tell us about the road?’^ 

'Ts the city there, Dorking?'’ called the first postillion. 

“Or is it Reigate?" shouted the second. 

^^MordiableP^ replied Tancrede. “I was about to ask 
you.” 

“Who is this person?” asked a voice from within the car- 
riage. 

“A young man! A foreigner! A Frenchman!” re- 
plied the postillion. 
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Then, as if by enchantment, the carriage stopped and a 
moment later a blond head appeared at the carriage doon 
The Cavalier, transfixed, found himself face to face with 
his ‘^‘^unknown lady.” 

“Ah — but — it is he, it is my hero, my cavalier of 
Brighton, my warrior!” exclaimed the fair traveller raptur- 
ously. “So this is the young man whom I have to pursue 
with a coach and six. Come nearer that I may see you, 
wicked boy.” 

Tancrede prayed that the earth might swallow him up, 
along with his dusty clothes. But he walked forward, 
blushing violently, his hat in his hand. To his relief, the 
expression on the lady’s face showed neither pity nor raillery. 
In a gentle voice she said to someone he could not see: 

“Pamela, see what a pitiable state this dear boy is in.” 

The pretty face of the lady’s maid appeared at the win- 
dow; her glance too was sympathetic and tender. 

The lady continued softly: 

“My dear knight-errant, must I think that you had such 
horror of me that you fled from Brighton on foot?” 

The Cavalier protested warmly. It was his own duties 
that had made an immediate departure for London neces- 
sary. He was careful to say nothing of the trap into which 
he had fallen or to mention the loss of the purse. 

“If you had been more trusting,” remarked the Countess, 
“you would have known why I wrote you yesterday, and 
might have been spared . . . disagreeable hardships. Since 
I was going to London I wished to offer you a place in 
my carriage, always provided that travelling in my com- 
pany would not pain you, Sir Knight.” 

Tancrede’s first reaction on seeing the Countess was one 
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of suspicion. The search for him in Brighton, followed 
by this unexpected meeting, awakened fears in his mind. 
He was not in the mood to believe in good-fortune and 
providential happenings. But the lady s explanation was 
so reasonable and her gentleness so evidently sincere that 
the youth felt his resistance give way. 

"'Madame/^ he said, ‘T hardly know how to express my 
gratitude for your kindness, especially when I have been so 
lacking^ — ” 

^^Your own countr}" has some admirable sayings. One 
of them is ‘Ever}'thing in its own good time’; another 
What is delayed is not lost.’ Please then accept in the 
morning what I wished to ojBFer in the evening.” 

As she said this, her white hand opened the door of the 
carriage. And, as matters stood, the lover of Claire de 
Cernay could think of no polite means of refusing. Still 
he hesitated, saying: 

^^May I ask to whom I owe this invitation?” 

^‘Your question is only too proper! You do not know 
my name, nor I yours ! ” 

‘T am called the Cavalier TancrMe.” 

^""^y dear Cavalier, will you henceforth number among 
your.jfnends Daisy, Countess of Suttland?” 

T|ie name was unknown to the young messenger of Anne 
of Austria. He bowed gracefully and entered the car- 
ria^e. 

I>^4.rtagnan and Aramis, detained at TAs Flemish Fox^ 
vvatched the slow passing of the three days of delay demanded 
by Master Van Heybrock, Imperial and Royal Notary. 

As the end of the period approached, the Musketeer’s im- 
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patience turned into a veritable frenzy. What little he 
knew of the history of Patrick served to lift but a corner 
of the veil of mystery which both for him and for Anne of 
Austria enshrouded the past of the young “Cavalier Tan- 
crede.” The perusal of the papers left by Buckingham’s 
confidential servant would throw definite light on this 
tantalizing mystery. 

“Yes, the silent Abbe knew what he was about when he 
brought me to this obscure corner of Flanders!” thought 
d’Artagnan. 

He was convinced that Patrick would not return to 
claim his precious packet. Aramis however, did not, ap- 
parently, altogether share this conviction. Whenever the 
Gascon raised the question — ^as he had done a hundred times 
during the three days — the priest would answer evasively: 

“One never knows! It is only the dead who do not re- 
turn ! ” 

“Exactly,” argued d’Artagnan. ^^The faithful Irishman 
must be deadP 

. By the evening of the third day, the Musketeer, no longer 
able to restrain himself, went to see Master Van Hey- 
brock. The office was just about to be closed. The first 
words of the notary were reassuring: 

“No one has come in connection wifh the affair which 
concerns you, Monsieur the Lieutenant, and your friend — 
still we must be exact and legal in this case. The day 
ends at midnight — and until then we must wait,” 

The notary supported this declaration by a Latin phrase, 
but the Musketeer was not listening. He returned to the 
inn at once, in high spirits. 

“Wait until tomorrow,” was the laconic advice of his 
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old comrade in arms. Decidedly, the Abbe had something 
in the back of his mind. The impatient Gascon wished to 
remove all doubts in the matter, and replied: 

"'Come, Aramis, what do you really think of it all? Is 
it likely that a man who disappeared under tragic circum- 
stances should suddenly reappear thirteen years later? Isn’t 
it obvious that Patrick lost his life in pursuit of those who 
stole the child? Otherwise, he would not have waited all 
these years before returning!” 

Without raising his eyes from his book, Aramis answered: 

“Who told you that Patrick has never returned?’’ 

This remark completely disconcerted the Musketeer and 
he swore violently under his breath. 

“Instead of losing your temper, why not think over the 
question of these papers left to the mercy of whoever wished 
to use them . . 

“After thirteen years!” 

“Time is not a factor in the matter! Does it seem 
reasonable that these documents would be left to the mercy 
of an avowed enemy or of a doubtful friend?” 

“Zounds, I hadn’t thought of that.” 

“I have thought a great deal about it. I feel that these 
papers are merely a bait to attract either friends or foes 
who are interested in the problem of the Cavalier Tan- 
crMe,” 

“Not much of a bait, so far as I can see,” put in d’Ar- 
tagnan quickly. “What has it attracted so far?” 

“Gently, my friend,” smiled the Abbe. “Do you for- 
get that for three days you and I have been nibbling at this 
same bait?” 
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The Musketeer dropped his eyes in confusion. 

^‘But/^ he insisted, we to think that this Irishman 
came back from time to time, that he kept in touch with this 
place and was informed of what had happened in his 
absence?’^ 

“Exactly! Suppose that one of those old men with 
whom you saw me chatting that first evening by the 
canal . . 

“Devil take them and their speech that no Christian 
can understand!” 

“Silence, blasphemer! I claim to be a Christian, and 
yet I understood their speech. One of the old men told 
me this story. His home is near the haunted house, as they 
call it. During the long period that followed the destruc- 
tion of the building, every year, about the same date, a 
strange thing happened: the gate of Patrick’s former house 
which had always been kept shut, was found open in the 
morning.” 

^^Diantrey what’s remarkable about that? Someone had 
entered during the night!” 

“You think, then — ?” 

^^Mordij I begin to think you are right and that we have 
been tricked!” 

Aramis stroked his smooth hands, as he answered : 

“Keep calm, d’Artagnan. That’s going too far. Let 
us say rather that we are uncertain. The truth is that in 
recent times these visits have become less regular, and have 
ceased entirely for five years.” 

“May the Devil take this Irishman with all his precau- 
tions and tricks!” 
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fair, my friend. This man^s life has been dedicated 
to a sacred and difScuIt task. He knows the ambushes that 
are set for his path. It is his right, nay his duty, to take 
any steps dictated by the strictest prudence ! 

‘‘And in the meantime I shall be on the rack until to- 
morrow morning.’’ 

“We must hope for the best,” said the Abbe lifting a 
finger toward heaven, and then fixing his eyes on his book. 

The chaplain seemed lost in his studies, and showed no 
desire to hear the questions that rushed incoherently to 
d’Artagnan’s lips. The Musketeer, finding himself with- 
out an audience, threw himself on his bed. The reader can 
guess what a night he passed. The fever burned in his 
veins and kept him tossing on his bed and shifting his posi- 
tion, in vain efiForts to sleep. At times he would sit up, 
and call out: 

“Aramis, listen!” 

The priest gave him always a deaf ear. His calm man- 
ner exasperated d’Artagnan and did not assist him in his 
efforts to sleep. 

Cramped and depressed after the long night of wake- 
fulness, d’Artagnan hastened to the notary’s office at the 
hour for opening. There a surprise was in store for him. 

After supper the evening before, Master Van Heybrock, 
his feet by the fire, had smoked his pipe and sipped a few 
pots of beer. Feeling a pleasant lassitude creep over him, 
he had unfastened his belt and dozed off in his arm-chair, 
merely as a preliminary to his more serious ten hours’ sleep 
of the night. 

About midnight something had awakened him suddenly. 
Had he heard a knock? Still half asleep, he arose to his 
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feet and listened. Yes, there was a noise outside the house. 
He had not been dreaming. Someone was knocking gently 
on the window. 

Such was the story that Master Van Heybrock had been 
pouring into the ear o£ the Musketeer ever since his ar- 
rival at the office. At this point d’Artagnan interrupted 
with a smile: “But you are a man of peace and you were 
alone. A knock at such an hour, I suppose, made you 
hesitate. You thought it more prudent not to open the 
door?” 

“No, Lieutenant. This is a safe country; only strag- 
glers from the Imperial army come this way, and even they 
do not come often. I went to the door and opened it. A 
man stood there waiting, a traveller. He had obviously 
waited until midnight so that he could approach my house, 
unseen. His face was flooded with light from the lamp I 
carried and I recognized — ” 

“No honest man, Fll wager; he would not have taken 
so many precautions. Doubtless some beggar,” 

“Not at all! Can’t you guess? It was . . 

D’Artagnan turned swiftly. 

“Patrick!” he exclaimed, collapsing with a despairing 
gesture into an arm-chair. ‘Tt was Patrick! All is lost!” 

The notary smiled and went on to explain: 

“Please listen to me. Patrick never said good-bye to 
me for good and all. He returned here at irregular in- 
tervals, sometimes of months and even at times of years. 
So, although his visit last night was unexpected, it did not 
surprise me.” 

“And he doubtless took all his papers from you — this 
Irishman who has been flitting in and out so mysteriously! 
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Sandi, what luck! What an end to our hopes! Now we 
shall know nothing P’ 

“Heavens, Monsieur, how fast you go! Wait a mo- 
ment! Patrick stayed with me long enough to have a bite 
to eat. I had time to tell him that there were two gentle- 
men who . . . Well, I spoke to him about Monsieur 
TAbbe and you. Doubtless he will go to your inn.” 

^^No,” muttered the Gascon, attempting to conceal his 
disappointment. 

“Why not?” 

“If he had intended to come he would have been there 
before now.” 

Thoroughly disheartened, d’Artagnan left the notary’s 
office. At the first turn of the street he ran into his friend 
who was walking slowly along, his eyes fixed on his bre- 
viary. 

“Aramis, it’s all up!” 

The Abbe put a marker in his breviary, and asked: 

“What’s all up?” 

“The whole game! It’s a complete disaster! Patrick 
came, and has now left with the papers.” 

“Come, now,” replied the Abbe, “things are picking 
up. You remember what I said last night?” 

“Last night? What was it? Oh, yes, the gate’s be- 
ing open and all that?” 

“Yes, exactly. My dear fellow, it’s open now.” 

“The gate to the Eaunted’ house is open?” 

“Well, it was this ihorning, and it may still be. Sup- 
pose we go and see.” 

The two friends walked rapidly, and soon arrived at the 
ruins of the burned house. They pushed through the gate 
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and picked their way through the court, overgrown with the 
weeds and bushes that had taken possession of the abandoned 
residence. When they reached the house, they lifted the 
latch and pushed on the door. The hinges creaked but 
yielded. 

They entered resolutely. They were now in a great 
hall. The shuttered windows kept it dark, but the alternat- 
ing rain and heat of thirteen years had split the wooden 
boards so that some rays of light penetrated into the room. 

When their eyes had become used to the dim light, the 
two friends saw a thread of smoke coming from a half- 
consumed log in the great fireplace. In the middle of the 
hall was a table made of a thick, rectangular oaken slab 
held up by massive legs; on it was a candlestick of wrought 
iron, upon which a tallow candle was dripping. By the 
table loomed a dark mass. Suddenly they recognized the 
figure of a man seated, his back bent and his head buried 
in his long arms that lay crossed on the table. 

“It is he ! whispered the Musketeer. 

“Patrick!” called the Chaplain softly. 

The man raised to them a face rough, tanned, and 
toughened by exposure and by long travels over land and 
on sea in search of a lost child. Raising his head slowly, 
the mysterious wanderer said: 

“Thank God, you have come ! Sow long I have waited 
for you! Patrick O’Brien welcomes Monsieur Aramis and 
Monsieur d’Artagnan.” 

The amazement of the two visitors was profound. 

“Patrick,” said the Abbe, “do you then know us?” 

Certainly he knew . them and had known them for a 
long time. He remembered far away events. His life 
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had touched and even mingled with those of high person- 
ages. He had had a part in their adventures at court, in 
politics, and in love; how could he forget the names of the 
famous Musketeers, those intrepid horsemen, those clever 
diplomats, those Eery swordsmen who had thrown them- 
selves into the maddest of all risks and had brought it to 
a triumphant end. 

At that time he, Patrick O'Brien, was the trusted serv- 
ant of George Villiers, Duke of Buckingham, and these 
young men had by their devotion restored the confidence of 
the King of France in the English nobleman, and had 
spoiled the shameful intrigues of the jealous and vindictive 
Richelieu. 

Patrick had been able, even though at a distance, to 
keep in touch with what happened to his beloved Musketeers 
of former days. He had not seen them, but now and then 
he had heard of their adventures. Thus he knew of the 
nomination of d’Artagnan to his lieutenancy, and that 
Aramis had gone into the Church. 

For the moment he felt a great joy and hope over the 
result of his efforts; for he was sure that this new quest 
of the two friends was linked with his own task, a task to 
which his whole life of loyalty and solitary suffering had 
been devoted. Impulsively Aramis and d'Artagnan held 
out their hands to this worthy old man. He pressed them 
warmly but respectfully. 

“This is the very spot where the crime was committed,” 
said Patrick gently, as his sad eyes wandered over the dark 
hall which had been the scene of his joys as a foster-father 
and of his later cruel disillusionment, “For thirteen years, 
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ever since he was stolen from this ill-fated room, I have 
not ceased to search for my young lord. 

“I can give you little idea of my fruitless efforts, my 
failures, and my despondency during these thirteen years of 
vain searching. In England I could follow the spectacle of 
evil triumphing from day to day, growing ever stronger. 

“I came to France, but where could I go? What would 
guide me? Toward what end should I direct my ef- 
forts? There was not one ray of light to help me. I knew 
nothing; not even the name of the chiWs mother! This 
secret the Duke of Buckingham guarded jealously and al- 
lowed no person to pry into. All I could guess was that 
the mother must be a great lady at court. What irony in 
that for, alas, many great ladies were victims to my poor 
lord’s charms. Which one was she?” 

For a moment the Musketeer had seemed anxious, but 
the assurance that the Queen’s s^ret was safe relieved him. 
Patrick, however, had observed nothing of this and went 
on with his story: 

“I knew that I was going about blind-folded, that to 
find my great lady at court was like searching for a needle 
in a hay-stack. Like all lost creatures I must trust to 
Providence. But Providence only helps those who help 
themselves. 

“In my despair I conceived the idea, an xmcertain, odd 
idea, of spreading a kind of net in this half burned and ill- 
omened house. Friend or enemy, I thought, no matter 
which, will one day come here to gather up the broken 
threads of this horrible plot. If it be a friend, God be 
praised, for he will be seeking for the child’s safety, and 
he will find me ready to help him. But if, on the con- 



THE HEIR OF BUCKINGHAM 

trary, it be an enemy, I will follow him like his own shadow 
to avenge my child, my lost master. 

“Heaven has heard me. At this supreme hour, after 
thirteen years, during which I have suffered the pains of 
the damned, God has rewarded me and has led you to this 
unhappy house — you — my — friends ! ” 

The hesitation with which these three last words came 
from Patrick’s lips astonished the two Frenchmen. Evi- 
dently the honest man was not perfectly sure of their 
friendship. Beneath half-closed lids, a sharp, inquisitorial 
glance searched their faces for a sign. With trembling 
fingers the old man pushed back from his forehead the mass 
of grey hair which had covered it. He then continued: 

“In all events. Sirs, I am pleased that you have come. 
Your very presence, even if you have not said so, confirms 
me in the belief that ihe child is livingP^ 

He clasped his hands. 

“Do not say 'no,’ I implore you! You have seen him? 
You know him? He will have grown to be a man by 
now.” 

The two friends at once confirmed his hopes by an in- 
clination of the head. 

“Thank God! I am indeed repaid!” said the old man, 
as the tears flowed down his face. The contagion of the 
emotion had already seized the Musketeer. 

“Patrick,” said the Chaplain, whose cool brain could not 
be ajBFected by sentiment, “you have not yet told us hoW 
and where this young man was confided to your care.” 

The Irishman wiped his tears away with the back of 
his hand. 

“That is true. Listen then, for I should like you to 
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know how precious that child was to me. At his birth 
he was brought from France and put under the protection 
of his father, my lord the Duke. As he must be brought 
up in the strictest secrecy, he was sent to Scotland, entrusted 
to Laird Angus MacDiarmid. This noble Scot was a man 
of high position and owed everything to the patronage of 
my lord. The Laird’s integrity was unquestioned, and 
absolute confidence was placed in him. 

“My master, the rich and powerful favorite of a king, 
went to the sombre castle-fortress of Kildar to visit his son. 
He there recognized him in due form, and legally, as his 
son, and by a ^deed of gift between living persons,’ as- 
sured him of ample fortune. 

“I care not, gentlemen, what may be said against my 
master, but I affirm that in this case, as in all others, my 
lord the Duke showed himself a man of large heart, gen- 
erous and loyal. This fortune he entrusted in fideicommis 
to his friend, the Laird Angus, to be given to his son when 
he reached his majority. As long as his noble father lived, 
the child was carefully brought up. But on the twenty- 
third of August, 1638, my lord the Duke . . 

“I remember,” said d’Artagnan, shuddering. “On that 
date the noble lord fell under the dagger of a fanatic - . 

“The English officer, Felton,” breathed Aramis. “An 
unhappy wretch. May God pardon him!” 

“May Hell keep him!” thundered Patrick. “No pity 
should be shown that monster! Gentlemen, my master’s 
death agony was bitter; he thought of his child, then three 
years old. His last word was for this infant, now more 
than orphaned, in the fortress of Kildar. Warned by a 
gloomy presentiment, as soon as I had paid the last duties 
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to my master, I hastened to seek my young lord in the High- 
lands of Scotland, 

“Ah! I had reason to hasten. This story, sirs, is all 
misfortune, treacher}’’, and blind chance. I have said that 
Angus MacDiarmid was a trustworthy man, a faithful 
guardian. Listen, and you will learn how a man, whose 
life had been all honor and devotion, could sink until he 
was a lost soul, the betrayer of his benefactor, his com- 
panion-in-arms, his friend — z man who could become a 
thief, a brutal scoundrel.” 

The two listeners trembled. What were they now to 
hear? Patrick waited a moment to gather his forces, and 
then went on with his bitter tale: 

“The Laird Angus was growing feeble in character even 
more rapidly than in body- There lived with him two chil- 
dren of his own blood, whose characters were already' piti- 
fully warped: a son, cold and hard, devoured by ambition 
and by envj"; and a daughter, alas, as beautiful as an angel 
but with a depraved, perverse heart. 

“Often the brother and sister indulged in bitter words. 
They had everything through which to achieve success: 
education, beauty — eveiy^thing, that is, except money, and 
without money they could not realize their ambitions. To 
assure them this success, to give them wealth, the old 
Laird trod his honor under foot and gave in to their vile 
plans. 

“One wild night when the whole world seemed to be 
lashed by the unchained elements — oh, horrible memory! 
— chance led me to overhear a conversation between brother 
and sister. Believing themselves entirely out of earshot, 
these wretches were callously plotting the murder of my 
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young lord. The dark and gloomy fortress of Kildar was 
to serve as the tomb of Buckingham’s heir — of the ‘bas- 
tard/ as they called him.” 

Shaken by the emotion caused by his own recital, Patrick 
stopped, and then went abruptly to the hearth, where he 
turned over the smouldering log. 





CHAPTER XI 

“YOU WILL BE AVENGED” 

The Irishman resumed his seat, passed his hand through his 
thick grey hair, and continued: 

^'Oh, it was horrible! I rushed into the room where, in 
the midst of this nest of vipers, the threatened child slept in 
its fragile cradle. Wrapping him in a blanket, I slipped 
away from the Castle of Kildar, holding the precious 
burden in my arms. 

^^Outside, the storm raged in all its fury, the rain fell in 
torrents, terrific flashes of lightning lighted up the pitchy 
darkness, the thunder was deafening. They pursued me, 
desperately anxious to capture me. I hastened on, stopping 
the baby’s frightened cries with my kisses. Gentlemen, 
I would have hurled myself over the cliff along with my 
poor master rather than let myself be seized. But God 
helped me. The wildness of the night caused these blood- 
hounds to lose my trail. 

^^And so it was that I came to install myself in this hum- 
ble Flemish village, together with my little charge, the 
child of mystery. From that time on Patrick O’Brien, the 
humble Irishman, represented all that my young lord had 
by way of a family. Here I hoped to bring him up in igno- 
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ranee of his destiny until the day should come for him 
to claim his just rights. 

^^But I was not to see that day dawn! I have never 
known how the children of the Laird Angus MacDiarmid 
were able to trace us here. Nevertheless, one night hired 
assassins broke into the house. They seized my young 
lord and set iire to the dwelling so as to remove any pos- 
sible traces. .Fortunately the precious papers on which the 
child’s future depended were safe. The very morning of 
that disastrous day I had put them in a place where no 
one could discover them. These papers proved the boy’s 
right to his father’s property and name. 

^^Yet the plunderers had stolen a little casket containing 
pathetic souvenirs of the mother. The Duke of Bucking- 
ham had given it to me at the hour of his death. Its con- 
tents would enable the son, once he had assumed his 
proper rank, to identify the woman who had brought him 
into the world. Buckingham, always prudent, had decided 
that the son could not go to the mother until he was rich 
and free and would not endanger her. 

“Why did these infamous assassins refrain from cutting 
the child’s throat? I was able to trace them sufficiently 
to find out that they had spared his life, but I have never 
known why they hesitated before that last crime.” 

“We know the reason,” said d’Artagnan, exchanging a 
swift look with his friend. 

On hearing this statement, Patrick sprang to his feet. 

^Tfou!” he cried. “You know the reason? Oh, sirs, 
I have told you everything. Speak, I beg of you! It is 
your turn now.” 

This appeal went straight to the heart of Aramis, and 
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he prepared to answer it. But, biting his lips savagely, he 
remained silent^ in terror of betraying the secrets of the 
confessional. D’Artagnan, however, had nothing to hide, 
and began to speak with great freedom. 

“Sacredif at last I’m beginning to see light! We have 
only held the two ends of the thread: the mysterious dis- 
appearance of Buckingham’s son, and his miraculous re- 
appearance in Paris.” 

“Paris!” repeated Patrick, his'eyes sparkling with excite- 
ment. 

“Between these two ends there seemed to be a hopeless 
gap. But now the continuity is restored! You ask, Pat- 
rick, why the assassins spared the child’s life? Well, 
moriiy because their leader, although he had been paid to 
kill the boy, decided it might be worth his while to let 
him live! The scoundrel knew enough to realize that a 
fortune was attached to this little child who had fallen 
into his hands. He kept the lad and his casket, determined 
that one day he should become rich through them. And so 
it was this treason on his part that saved everything!” 

“The waj-s of Providence are inscrutable!” murmured 
the Abbe. 

“But the man, the leader of the assassins, did not live 
long enough to reap the reward of his treachery. Poetic 
justice caused him to be taken away at the very moment 
when his goal was at hand. A just punishment! ” 

Aramis raised his hand. 

“Silence, d’Artagnan! The rest of the story is my con- 
cern. The lost soul made expiation for all by confessing 
the truth. Since he has allowed the child to live, may he 
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rest in peace! Remember, both of you, that without his 
repentance the grave would have closed forever on the 
young lord.” 

A deep sigh came from the old Irishman, but he did 
not utter a word. It was his turn to listen — and he lis- 
tened with passionate intensity. D’Artagnan was unable 
to share his friend’s Christian charity, and exclaimed ve- 
hemently : 

‘^Bah, why try to give the old rascal any credit? And 
after all, this box through which the child was to discover 
his mother only led him into fresh dangers.” 

‘^Alas!” sighed the priest. 

^^You know, Aramis, that the casket nearly caused the 
destruction of the boy — ^and of his mother as well.” 

^^His mother!” cried Patrick, “Has he seen her?” 
“Yes.” 

“Does he know her?” 

“No!” 

“Did she repulse him?” asked the terrified Irishman, 
turning ghastly white, 

D’Artagnan could find no satisfactory answer to this 
question, and remained silent. 

“Monsieur d’Artagnan . , . this woman . . . you 
know her?” 

“I do!” 

“Then, tell me her name! I implore you! Oh, have 
mercy! I will go to her and make her relent.” 

“Her name!” murmured the Musketeer, half to him- 
self. “That name is a secret that must never escape my 
lips.” 
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‘^Oh, this is too terrible. Monsieur! She repulses her 
child, and you , . . you . . 

‘^No, Patrick, she has not repulsed him. She loves him 
and wishes to help him. And that is why she has bidden 
me to watch over him.” 

“What, is he still threatened?” 

“More than ever before! But now, with your help, 
I am sure that we can save him.” 

“What new dangers, more serious than those that have 
come before, follow this innocent boy?” asked the old serv- 
ant sadly of Aramis. 

The Abbe lowered his eyes before the man’s direct 
glance. 

“Alas,” he said, “there is a secret, sacred and inviolable, 
that holds me too — ^the secret that has come to me through 
the confessional!” 

The Irishman looked at the two strangers anxiously 
and a little suspiciously. It suddenly occurred to him that 
he knew nothing of their real designs. How could he 
trust these men who had at first been so open and frank, 
and now maintained a wilful, unfair silence. 

“One last word,” he said sharply. ^Tfou know my 
young lord, my child . . . will you tell me whether he is 
aware of his origin? That, at least, I hope no oath makes 
you hide.” 

“He does not know who he is, nor where he came from.” 

“And where is he now?” 

“In England.” 

The candle flickered, on the point of expiring. Patrick 
broke but into a veritable roar, and bounded toward d’Ar- 
tagnan. 
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“In England!” he repeated in a thundering voice. 

“Alas, yes, my poor friend. He is in the midst of en- 
emies unknown to him — ^and to me as well.” 

The old man had withdrawn into the dark shadows of 
the room. He spoke slowly: 

“I have told you of the castle, of a nest of vipers, and 
of the old lord who was a traitor to honor and to hu- 
manity.” 

“Yes, the nest is Kildar, and the owner of it is Angus 
MacDiarmid, But what are the names of the younger 
vipers?” 

“Lord MacLegor, and Daisy, Countess of Suttland.” 

At this moment a breeze passed through the room, the 
flame of the candle suddenly expired. D’Artagnan seized 
a burning twig from the fire, and relighted the candle. 
He and Aramis were alone! Patrick had disappeared. 
The Musketeer was about to rush out in pursuit of him, 
when the soft but firm hand of the Abbe stopped him. 

“Let him go, my friend. We shall find him again.” 

“When?” 

“When the hour has come!” 

“Where?” 

“In England!” 

“Why does he flee from us? ” 

“Because he now knows what he needed to fcnow.^* 

“True, and yet . . 

“D^Artagnan, your questions are causing us to lose time. 
Come.” 

Smiling and calm, Aramis led the aroused Musketeer 
out of the accursed house, which now returned forever 
to silence and desolation. 
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A few hours later the two friends, accompanied by the 
faithful Bazin, left the Flemish village and started at a 
gallop for Ostend. 

There they embarked for Dover, and reached London 
with no great difficulty. 

As soon as d^Artagnan and Aramis arrived in the capital of 
Charles I, they entered at once upon the task that lay be- 
fore them. The most urgent thing for the Musketeer 
was to deliver the CardinaFs message, and to meet the 
mysterious Hany MacLegor. Accordingly, he wrote the 
following note: 

Lieutenant d?Artagnan^ of the Musketeers^ of His Maj^ 
esty Lows XIII^ is at the p‘esent moment at The Royal 
Hunt. He awaits there the occasion for an affointment 
with Lord MacLegor^ for whom he has a message from 
Monseigneur the Cardvnal^Dukep 

The next task was to discover the whereabouts of the 
CaYalier^ It was obvious that as a result of the time lost 
by their visit in the Flemish village, the yoimg man must 
have been in London for several days. The two friends 
expected to have no difficulty in tracing him. The first 
step he was likely to take would be to meet his promised 
protectors — ^the Duchess of Chevreuse and Lord Mon- 
tague, Nevertheless, there were two difficulties. In the 
first place,- Tancrede would probably recognize the chap- 
iain who had delivered the precious casket to him — ^there- 
fore Aramis, on account of his priestly obligations, must 
try to keep himself from being seen and questioned. The 
second point affected d^Artagnan. The Cavalier and his 
friends knew that the Musketeer was in the Cardinal’s 
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service, and were not likely to give him a pleasant recep- 
tion. Oh, if only d’Artagnan could reveal his connection 
with the Queen! But, in that matter, he was forced to 
keep complete silence. 

The two friends discussed at length their unfortunate 
predicament, and finally agreed that they must act in 
secrecy. It was their duty to lead the youth to safety with- 
out themselves stepping forth from the shadow. Above all, 
they must keep the Cavalier from falling into the fatal 
hands of the Countess of Suttland and of her brother. 

In answer to d’Artagnan’s series of questions, Aramis 
replied: 

“Your place is neither with King Charles^ favorites nor 
with the Duchess of Chevreuse, who is well known to be 
conspiring against our illustrious Richelieu. If you take 
sides, you will find yourself either tempted to a betrayal 
or repulsed by those whom you meet.” 

“Well, in heaven’s name, what am I to do?” 

“Be patient, headstrong soldier! We have more than 
one string to our bow. Your position is diflScult, but I 
on the contrary am free and can act.” 

“Perhaps you’ll now say that Lord Montague is one of 
your friends,” remarked d’Artagnan. 

“No! . . . but that is not necessary. I have only to 
pronounce one word to cause all the noble lord’s doors to 
open wide to me,” 

“Your humor astounds me! It would be an extraor- 
dinary pleasure to know what this Sesame is!” 

“Yes, just one word,” smiled the priest, scratching his 
nose whimsically. ^‘It’s a woman’s name. Come, d’Ar- 
tagnan, has your memory forsaken you? Have you for- 
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gotten that charming relative of mine — the seamstress of 
Tours?” 

^^Mordiy you’re right! The lovely Marie Michon! 
Leave at once, dear friend. I’ll wait here for the answer 
from MacDiarmid’s son,” 

Left alone, the Musketeer became plunged in tender 
reflections. His thoughts centred about the mysterious love 
which Aramis had had for the gracious but haughty Marie 
Michon. After an indefinite length of time he was awak- 
ened from his reverie by the arrival of a messenger. D’Ar- 
tagnan seized the preferred letter and broke the seal. It 
was the reply from the noble lord — 2l strange, unexpected 
answer: 

Lord MacLegor will be ready to receive Ris Majesty^s 
lieutenant this evening at ten clock in his residence. 

^‘What an unusual hour for an appointment,” murmured 
d’Artagnan. 

A trusted servanty continued the letter, will conduct 
the messenger of Monseigneur the CardinaLDuke de 
Richelieu to the frofer flace. 

^^Mordiy^ exclaimed the Lieutenant, “what mysterious 
caprice is this!” 

Before he had further time to ponder the matter, Ara- 
mis arrived. He was obviously upset, and sank heavily in 
a chair. 

“Bad news?” asked the Musketeer. “The Cavalier?” 

“The Cavalier has disappeared!” 

“Hasn’t he seen Lord Montague?” 
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“He has!” 

“Well, what’s wrong then?” 

“A plague upon it! What an unhappy chancel” 
moaned the Abbe. “This is terrible! I know the facts 
— ^but I understand nothing. Certain things are clear. 
TancrMe arrived in London four or five days ago. He 
met Lord Montague. What can have passed between 
them? We might as well admit our ignorance. At any 
rate, the noble lord is in a rage, and wishes to put the 
young man away in some discreet place as soon as possible.” 

“A discreet place. There’s no Bastille here!” 

“They have the Tower, my friend, and it’s just as ef- 
fective!” 

The two friends looked at each other anxiously. This 
new, incomprehensible disappearance was far from reassur- 
ing. What could have happened? Perhaps we can ven- 
ture to leave d’Artagnan and Aramis for a moment in 
order to enlighten our readers. 

Vauselle, whom we have seen on the Cavalier’s trail 
at Brighton, was the first person to reach London. There 
the Cardinal’s enemies welcomed him with open arms. 
The escaped prisoner was treated as a brave, persecuted 
martyr. The sly fox, as might be expected, did not hesi- 
tate to take advantage of his favorable reception to begin 
to lay his snares. At the first opportunity he drew Lord 
Montague and the Duchess of Chevreuse to one side, and 
told them of his harrowing experiences. Then suddenly 
he asked: 

“Do you yourselves know or have you heard of a young 
adventurer who is called the Mysterious Cavalier?” 
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^^The Mysterious Cavalier?’’ repeated the nobleman. 
"‘Yes, Madame the Duchess has spoken of seeing him at 
the time of the Carmelite episode.” 

“Madame would be wise,” said the spy, “to grant him 
only a limited confidence. He is one of the Cardinal’s 
agents.” 

such an open, frank youth!” protested the Duchess. 

“Oh, that is merely a mask! It is very easy to be de- 
ceived by his manner. Perhaps you can remember what 
happened to you following your departure from the con- 
vent of the Carmelites? You were dogged from your first 
step and finally seized . . 

“By d’Artagnan!” 

“Another well-known agent of Richelieu,” observed 
Montague. 

“They are close friends, my lord! And while you, 
Madame, remained in the Lieutenant’s hands, he allowed 
your young companion to escape, did he not?” 

“True! The boy was to deliver my papers in Sedan.” 

“Ah, what a tragedy! He did, in fact, faithfully de- 
liver them, but he kept several of the most important ones 
in his own possession. And these papers he delivered to 
the Red Minister. That explains why I, L’Hermite de 
Vauselle, was arrested and thrown into the Bastille. And 
now, Madame, how do you think your innocent little friend 
is spending his time? In treason once again, farbleu! 
He is, as usual, carrying out the orders of the terrible Ri- 
chelieu. Imagine it, he has even deceived the Queen her- 
self, and dared play on her kindness to the point that she 
has entrusted him with a message to you!” 

“Oh, horrors!” 
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be reassured! This message will come straight to 
its destination. He is bringing it to you, hidden in the 
lining of his hat. Don’t think that he is doing this for 
reasons of honesty. Isn’t it better for him to gain your 
confidence and thus discover the complete details of your 
plot — which he will, as before, hand over to his master?” 

The proud Englishman and Madame de Chevreuse 
looked at each other in amazement. Their surprise was 
beyond words. 

“What!’^ cried Montague. ^Toes he have the ef- 
frontery to come here to me! He is a monster!” 

“No, no, impossible ! ” protested Anne of Austria’s friend. 
“I cannot believe in such duplicity and such perverseness 
in that handsome, straightforward boy.” 

“Pretty sentiments, Madame,” said Vauselle with an 
insinuating smile, “but it would be dangerous to put them 
to the test. Well, we’ll soon know the truth. There is 
nothing to do but wait.” 

This explanation will help the reader to understand 
the frame of mind the noble lord and the Duchess were 
in the next morning when the Cavalier arrived in Lon- 
don. Montague was furious and wished to see for him- 
self this monstrous youth. In spite of the Duchess’ 
prayers, he prepared a reception that was painfully 
diflFerent from what Tancrede had expected from these 
persons on whom his future rested. 

When he presented himself at his protector’s house, Tan- 
crede was not received by the master himself, but by a sec- 
retary who at once engaged him in conversation. His 
manner was formal and heavy — 3. manner well calculated 
to disconcert the eager youth. Montague and Madame de 
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Chevreuse were concealed behind a tapestry, and could see 
and hear ail that passed. They listened carefully to detect 
any hidden meaning in his simple words, and sought to 
discover the mask of the liar in his frank face. In addi- 
tion, as the Cavalier was strong and impetuous, they had 
placed men within calling distance in case it should be 
necessary to use force with their visitor. 

At first Tancrede endured his interrogation with a cer- 
tain amount of patience. But when the nobleman whom 
he had come to see never appeared and when the man^s 
questions began to take the form of a cross-examination, the 
Cavalier exploded: 

‘Tn France, Monsieur, no matter how great a noble- 
man may be, he makes it a point of honor not to have 
his guests received by a subordinate. I am afraid that 
the much-vaunted English politeness does not exist.” 

^^And yet,” insisted the secretary, “you have still not 
given me sufficient details.” 

“Enough!” exclaimed TancrMe, whose little patience 
had been put to too rude a test. “You will be kind enough 
to say to your master these words: ^She who sent her mes- 
senger to you will be informed of the manner of his re- 
ception.’ ” 

Having thus vented his anger, he was preparing to leave 
when he suddenly saw Montague appear from behind the 
tapestry and approach him angrily. The young man at 
once lost control of himself. This was too much! He 
had been spied on! How contemptible! 

“My lord,” he cried to Montague, who had asked for 
an explanation, “I refuse to say another word to you! 
I came here to speak to a gentleman, not to a spy!” 
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He tried to leave the room. The nobleman stopped 
him. 

“Will you give me the Queen’s message?” 

“Never! I will deliver it at the proper time, but not 
to you, whose hands would soil it! Madame de Chevreuse 
alone shall receive it!” 

“Zounds, you have brought this on yourself!” 

These words must have been a signal, for immediately 
men appeared on every side and rushed toward the Ca- 
valier. TancrMe was in no mood to let himself be taken 
without a struggle. In a few moments the room was a 
scene of chaos. The enraged lion cub seized any object 
he could lay his hands on. Chairs, statues, stools, vases, 
andirons, and candle-sticks went hurtling through the air. 
Now and then a man would collapse, writhing, upon the 
floor j sometimes a mirror would crack into a thousand 
pieces. But in the end superior numbers won. 

Ten minutes after the fight began, the Cavalier found 
himself in the court-yard. He was uninjured, although his 
sword was broken, his clothes in rags — ^and his hat had dis- 
appeared. As he raised his head, a window was opened. 
Montague appeared, and, throwing a formless object to his 
visitor, said banteringly: 

“Young man, you were about to forget your hatl” 

Paying no attention to the irony, Tancrede seized the 
hat, and left the court-yard in order to examine the lining. 
A thousand curses! The Queen’s message had been ex- 
tracted! The Cavalier’s heart cried out wildly for re- 
venge. Though without arms, he started to return to the 
house from which he had been ejected when a hand on his 
shoulder suddenly stopped him. He turned around. In 
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front of him was a man whose face was entirely hidden 
by a high collar and a hat. 

“Follow me!” whispered the stranger. “Follow me 
and you will be avenged!” 

Uncertain what to do but realizing that an attack against 
the house would be useless, the Cavalier allowed himself 
to be led away. 

Before following Tancrede and his strange guide, we 
must go back eight days and several hundred miles to re- 
gain contact with Cyrano, Linieres, and Saint-Amant. 
After the mysterious priest’s extraordinary sermon — a ser- 
mon in which Christian exhortation and practical advice 
had been equally mixed — Duretete’s prisoners had, as we 
know, escaped from the improvised jail. As soon as they 
were mounted on their “borrowed” horses, they took the 
road to Damascus — that is, the road to Dunkerque, via 
Saint-Pol. 

But there their difficulties began. It seemed impossible 
to discover any means to cross the Channel. They spent 
half a day trjnng to persuade the various seamen to make 
the passage. Yet they met what seemed to be a systematic 
refusal. Their lack of passports drew suspicion on them. 

“Let’s go to Calais,” suggested Saint-Amant. 

Alas, under Eustache de Saint Pierre’s administration 
that city was the worst possible place for escaped pris- 
oners. 

“Well, what about Boulogne?” 

Boulogne, later chosen by Napoleon as the headquar- 
ters of his proposed expedition to England, was at this 
time a modest little city. When they reached Boulogne, 
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the three friends were mortified to find themselves again 
checked. Their generous proposals were met with skeptical 
shrugs of the shoulder and suspicious glances. Even sight 
of the Spanish doubloons produced a bad effect. 

“What are we to do ? ” groaned the poet. “I think there 
must be more to this than we know. We’d better drop 
out of sight.” 

It was high time for Cyrano to become cautious. As 
soon as Duretete had discovered the escape of his prison- 
ers, he had raced to the coast, and raised the alarm against 
the outlaws. It was by the greatest luck that the three 
companions had so far escaped capture. Leaving the mouth 
of the Liane and avoiding the large ports, they wandered 
along the coast until they reached Saint* Valery. There 
they met the same captain who, though they were igno- 
rant of the fact, had assisted the Cavalier. The reappear- 
ance of a hoard of Spanish doubloons at first surprised the 
worthy Picard; but the man feared neither God nor the 
devil; without asking questions he pocketed the money, and 
the next day landed his passengers on English soil. 

At Brighton they sought information of TancrMe. 
When they arrived, the famous resort was the scene of 
great excitement; everyone was talking of a young French- 
man who had taken the London coach, and quarrelling 
with a fellow-passenger, had left him seriously injured by 
the roadside. 

^^Mordious^ ’tis he!” exclaimed Cyrano. 

“Oh, the dear prudent boy! How carefully he follows 
his instructions!” remarked Linieres. 

“He’s teaching these stupid islanders French with the 
point of his sword!” said Saint-Amant, exultingly. 
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Reassured on this point, they reserved places in the 
coach for that evening. About eight o’clock, when they 
were on their way to take their seats in the coach, they 
came upon a group of Puritans chanting psalms. Being lit- 
tle accustomed to such a musical oflEering, they stopped 
to observe the spectacle. After the singing was over, a 
preacher began an open-air sermon directed against the 
Devil and all his works. But the scene was now less 
interesting to our three friends, and they were on the 
point of leaving when a great shout came from someone 
in the crowd. 

^‘Beelzebub! • • • Satan! • • • The Evil One! . . • 
There he is! There, there!” 

All eyes turned at once on Cyrano. Indeed, it had 
to be admitted that the Gascon’s strange face and out- 
standing nose had, when seen by torchlight, something of 
a demoniacal appearance. The poet looked toward the 
speaker, and recognizing the scowling turnkey of the Bas- 
tille, started toward him. But for each step he took for- 
ward, Duretete took two backwards. The crowd of Puri- 
tans retreated with him. 

The situation was becoming embarrassing, and even 
grotesque. Fortunately a man, attracted by the noise, had 
come out of the postoffice, and, looking at the three friends, 
advanced quickly toward them. 




CHAPTER XII 

AMONG THE PURITANS 

^^Can I be mistaken?” exclaimed the stranger, with a 
strong British accent. ‘‘Have I the honor to greet Mes- 
sieurs de Bergerac, Saint- Amant, and Linieres?” 

“Yes!” answered the trio. 

“Well, gentlemen, I have been waiting for you. Will 
you be kind enough to follow me?” 

But this proposal did not favorably impress the French- 
men. Corhacy were they to be in trouble from the very 
beginning? What could this over-obsequious English- 
man want? Had the Cavalier committed some nev^^ 
blunder? 

Saint-Amant alone remained calm. He suggested that 
the only way to discover the meaning of this extraordinary 
episode was to comply with this request. Accordingly they 
followed their guide to a nearby inn. A carriage was 
waiting in the court-yard. The stranger made a signal for 
the horses to be harnessed. 

“Well, well,” said Saint-Amant, trying to get on the 
good side of their uncommunicative friend, “you seem to 
do things very quickly in this country,” 

“Yes, quite! Get in, gentlemen.” 

187 
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“Just a moment! Will you be so kind as to explain 
on whose orders and for what reason you have waited 
for us and are now ready to whisk us away?’^ 

“It is to be of service to you.” 

“Hmm! Then who sent you here?” 

“Somebody!” 

“Oh, thank you for the information! Now we know! ” 
am acting for a powerful personage who is interested 
in you.” 

^^Cafededious! Well, my friends, what do you say? 
We are dreaming, Fm afraid!” 

“Bah,” muttered Linieres, “why not do it? WeTl 
soon find out what it is all about.” 

“Can you at least tell us where we shall go?” 

“To London!” answered the stranger. 

^^CorbacP^ exclaimed Cyrano, climbing into the car- 
riage. “That’s perfect! On to London, my hearties!” 

From that moment the three friends went through one 
unbelievable experience after another j it was like a story 
out of The Thousand and One Nights* On reaching 
London, Cyrano was conducted, not to a prison, as he had 
half expected, but to a palatial mansion. After being 
separated from his friends, he was ushered into a sumptu- 
ous waiting-room. He had time to give only a hasty 
glance at the obvious signs of wealth on every side. 

“Will you come this way?” said his guide. “Madame 
is waiting for you.” 

Madame? It must be she who had taken an interest 
in them. Cyrano followed in bewilderment. They 
passed through a magnificent salon, and entered an en- 
chanting boudoir, in the centre of which a beautiful 
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lady on a cushioned seat of brocaded gold, awaited him. 

'^^Sit down, sir,” she said amiably, looking at him with 
a friendly glance. “I have heard of your many adventures, 
and should be delighted if you would tell me of some of 
your more recent experiences.” 

His recent experiences? Bergerac’s first reaction was 
to resent this question, but he quickly changed his mind. 
Captivated by the lady’s charming eyes and gracious smile, 
he sank into a comfortable arm-chair, and began a lively 
description of the amazing siege which he and his friends 
had recently withstood. As was to be expected, he omitted 
from the story anything that had the slightest connection 
with the Cavalier. 

“Good heavens,” said the lady when he had finished. 
“These deeds sound like those of the Knights of the Round 
Table! I can see that your reputation has not been ex- 
aggerated. You are as brave as you are witty, Monsieur 
de Bergerac.” 

With these words she arose and extended her hand to 
the swordsman whose story had so excited her. Then, 
with the grace of a queen, she took the train of her skirt 
in one hand and retired. 

^‘Corbacj what a pretty blonde,” thought Cyrano. 
“What a radiant creature! But, sandious, she didn’t tell 
me anything — not even her name!” 

These reflections were interrupted by the arrival of a 
butler, who opened a double-door, and, bowing respect- 
fully, said: 

“If monsieur will be kind enough to advance ... his 
friends are waiting for him!” 

Cyrano entered a gorgeous dining room, where, at a 
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table groaning under its burden of food and drink, Saint- 
Amant and Linieres were busily engaged in gastronomic 
pursuits. They were not worried by their friend’s disap- 
pearance — to judge, at least, from the happy looks on their 
faces. After taking the edge off his own appetite, Cyrano 
looked about him. 

“Where are we?” he asked. 

“Oh,” answered the fat poet, “in a well-appointed house, 
obviously, for the food, both in quality and in variety, 
leaves nothing to be desired ... let us eat!” 

“The wines are splendid,” said Linieres, “and the 
liqueurs beyond comparison . . . let us drink!” 

When they had finally satisfied themselves, the same 
butler appeared, to conduct the trio to the master of this 
princely mansion. 

“My lord awaits his guests!” 

The three men were now beginning to accustom them- 
selves to the extraordinary life in this palace of “The 
Beautiful Lady with the Golden Hair.” 

So far nothing had happened to which they could take 
exception. This time they were led to a plain little study, 
furnished with old furniture of inestimable value. The 
master of the house was seated at a desk. He was a fairly 
young man with an agreeable face — ^particularly agreeable 
because it bore certain resemblances to the face of the blond 
lady whom Cyrano alone had met. And yet at times an 
unexpected look came into the nobleman’s eyes, a look 
that belied his apparent frankness and one in which a care- 
ful observer might have detected a rather sinister malicious- 
ness. 

“Gentlemen,” he said pleasantly, “I am Lord Mac- 
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Legor. I had you sought out at Brighton since you were 
recommended to me as men of great worth because of your 
courage, your charm, and your wit.” 

Extending his hand cordially, he added: 

know who you are. I trust that we shall become 
good friends.” 

The gastronomic Saint-Amant and the imbibing Linieres 
still remembered their recent meal, and hastened to shake 
the proferred hand. But Cyrano hesitated; one thing still 
bothered him. 

“To whom, my lord, do we owe the favor of a recom- 
mendation to you? We know only two persons in this 
country.” 

“Well, Monsieur de Bergerac, I will let you guess.” 

“Then it must be Lord Montague.” 

The young nobleman gave a strange smile, and 
asked: 

“The other person?” 

“I am afraid that other person would scarcely be in a 
position to give introductions. He is a very young, inex- 
perienced fellow. His heart is pure gold and through it 
he is worthy of the highest rank, but he himself needs pro- 
tection.” 

The smile on MacLegor’s face increased. 

“Gentlemen,” he said, bowing graciously, “I must leave 
you. This house is at your disposal. I beg you to make 
yourselves completely at home.” 

“Oh, mordt^^ cursed Cyrano when they were alone, 
“the dream continues, but still we know nothing! Well, 
there’s our silent guide. What new person are we to meet 
now?” 
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“I would gladly return to the dining room,” remarked 
Saint-Amant. 

“I too!” agreed Linieres. 'We have not done suf- 
ficient honor to our host’s hospitality. 

But the butler seemed to have decided otherwise. He 
opened a door leading into a snug, cosy little salon. A 
young man arose and advanced toward them with out- 
stretched hands. 

"Tancrede!” they cried in unison. ''Yew, here!” 

After the first confusion was over, explanations were of- 
fered, 

^'And did you, my dearest friends, think me capable of 
forgetting you?” asked the Cavalier reproachfully. 

''Be fair, little one! This strange house is not exactly 
the place where we expected to find you. Didn’t you see 
Lord Montague?” 

"Ah, Montague!” 

And Tancrede at once told his astonished friends of the 
incomprehensible treatment accorded Kim by the great 
nobleman on whom they had pinned their hopes. He did 
not spare any of the details of his ungentlemanly conduct 
—how his host had spied on him, had had him seized by 
his servants, and had finally stolen the Queen s message. 

"But luckily,” concluded Tancrede, "just as I was 
ejected from the house, I had the good fortune to meet this 
powerful gentleman who has honored me with his friend- 
ship and has allowed me to use his house as a place of safe 
refuge. It is true, however, that he was led to do this 
by the insistence of a divine creature who has become a 
sort of guardian angel to me and promises to make my for- 
tune.” 
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The loyal, charming face of Claire de Cernay passed 
through Cyrano’s mind, as he said: 

‘‘^You mean the beautiful blond lady? The sister of 
our host?” 

“Oh,” cried the Cavalier, divining Cyrano’s secret 
thoughts, “you misunderstand! I could never have any 
idea of love to'ward my protectress. She is a mother — a 
young, tender mother!” 

“And Madame de Chevreuse?” 

“She, apparently, was associated with Montague’s brutal 
conduct. Since they have seized the message, I am no 
longer under any obligation to them.” 

“And so, foolish one, you have passed over to the enemy’s 
camp?” 

“Why not? You yourself, my dear Cyrano, once told 
me that Richelieu was a great man. You were right — 
he is a great man. He is defending France against the 
parasites that are sucking her blood. ^Already a certain 
Cardinal has put the axe to the tree.’ Those are the 
words of a friend of mine, named Cromwell.” 

“Ah,” said Saint-Amant, “that is different — very dif- 
ferent!” 

Cyrano kicked his friend underneath the table. 

“Well, little one, are you now in the Cardinal’s serv- 
ice?” 

“Who said so? The Cardinal has no business here. 
Aren’t we in the kingdom of Charles I? I expect to act 
in an honorable fashion and to do my duty toward my kind 
benefactors.” 

^^^andiouiy if you are determined to hold to this decision, 
you will raise a barrier between your past and your fu- 
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ture! Your anger toward Lord Montague — even though 
I admit that it is legitimate — is not well-timed. In break- 
ing, through anger, with those whom you were instructed 
by the Queen to serve, are you not forgetting one per- 
son?’’ 

^^Whom could you mean?” 

‘^Claire!” 

A slight frown clouded the young man’s brow. He 
spoke slowly: 

"'Cyrano, you are not kind to talk in that way. You 
know me well enough not to suspect my heart. No, my 
heart has been given to one woman; Claire has it, and no 
one else can ever share it. But stop to consider my posi- 
tion, dear friend. I must gain my fortune if I am to be 
worthy of her. I want to gain it here.” 

""A woman will help you?” 

"Y'es, greatly! Do you see anything inconsistent in 
that? At one time you had an entirely different feeling 
on the subject. I hope you are not turning Puritan! — 
Please don’t be angry, I am not serious. When we return 
to France — soon, I hope — shall be rich and shall no 
longer carry an obscure name. I want to place both for- 
tune and name at Mademoiselle de Cernay’s feet.” 

“You are determined, little one? Then I will not try 
to oppose your wishes.” 

“Yes, I am determined, Cyrano. Reflect a moment. 
We are here now, and must stay here for some time. How 
are we to pass the time? Should we make ourselves feel 
that we are on hostile ground — ^without friends, protectors, 
or money? Or should we live a pleasanter life, with 
charming friends, and money at our disposal?” 
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The swordsman weighed his light purse. His resistance 
seemed to have become weaker. 

he persisted, “do you propose living a parasite’s 

life?” 

Tancrede answered proudly: 

“Stop! Again you are mistaken, my friend. We shall 
be engaged in a serious drama in which our bravery, our 
experience, and our swordsmanship may be of great use. 
Not only our swords but your pen will be needed. Im- 
portant events are about to take place here. We shall be 
helping to make history. Will you join with us?” 

“Just a moment! I should at least like to know whom 
I am serving!” 

“Lord MacLegor — and Liberty!” 

Cyrano paused a moment to reflect. MacLegor! 
Where had he heard that name? It seemed familiar. 
Oh, yes, of course, the brother of the fascinating blonde! 
“And who are our enemies?” he asked. 

“Lord Montague — and Tyranny!” 

“Libert}" . . . Tyranny! Those are strange words!” 
“Not here! Remember, we are in England,” 

Cyrano looked at his two companions. He did not yet 
know their feelings about the matter. 

“Well, what do you think. Saint- Amant?” 

“Bah, the food is good — and tyranny is a terrible thing! ” 
“And you, Linieres?” 

“Liberty is worth fighting for — ^and, ye gods, what 
marvellous wine!” 

We have left d’Artagnan waiting to keep his strange ap- 
pointment with MacLegor, and Aramis pondering the in- 
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explicable disappearance of the Cavalier which had com- 
pletely upset all their plans. At the appointed time Mac- 
Legor’s messenger arrived at The Royal Hunt. He 
seemed disinclined to answer the Hood of questions directed 
at him. Without a word, he led the Musketeer through a 
series of winding streets. Their destination was not the 
Scotchman’s palatial mansion, but a poor house in a squalid 
district near the Thames. 

Could this repulsive place be the spot chosen by Lord 
MacLegor to receive the Cardinal-Duke’s envoy? Yes, 
there could be no doubt! D’Artagnan had no choice but 
to follow his guide. He was conducted into a room filled 
with people. Their faces were all carefully hidden by 
high collars and hats well pulled down over their eyes. 
If a mischievous imp had suddenly removed these dis- 
guises, the Musketeer would have had the surprise of his 
life. He would at once have recognized his former op- 
ponents: Cyrano, Saint- Amant, and Linieres — the stout 
defenders of the ruined house in Picardy. And with them 
was the Cavalier — the subject of all his worries. But 
it was impossible for him to know this. Yet, on 
the other hand, his appearance had drawn the closest 
attention. 

^‘There he is!” said Tancrede in a low voice. 

^‘Yes, you are right! The Cardinal’s messenger!” 

^^Parbleuy he is probably trying to arrange for our de- 
livery into his master’s hands.” 

“Well, he hasn’t got us yet!” was Cyrano’s sage re- 
joinder. 

Ignorant of these whispered remarks, d’Artagnan con- 
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tinued his progress through the crowded room. It was a 
strange, mixed group of people. There were present a 
handful of noblemen; Scotchmen of all classes; Presbyterian 
ministers; prosperous merchants; and many pale Puritans 
with their close-cropped heads. 

^^Brr!’’ muttered d’Artagnan. 

He could not but contrast them with the gay, fashionable 
conspirators on the other side of the Channel, who met in 
elegant town houses to celebrate in verse and song the ever 
imminent fall of the great Cardinal. But, mordiy these 
people seemed more grim! There was no sign of gaiety 
here! Finally he reached a window-seat, and found him- 
self before the handsome, pale, and crafty face of Mac- 
Legor. Near the nobleman stood a well-built man with a 
protruding forehead, piercing eyes, and a dominating 
smile. His plain, drab clothes stood out in strong con- 
trast to his colorful figure. There was an authoritative 
quality about him before which even the proud MacLegor 
seemed to bow. 

^^Monsieur le Comte d’Artagnan,” said MacLegor, in- 
troducing the Musketeer to his friend. “Monsieur d’Ar- 
tagnan brings news from our dear friend, Monseigneur de 
Richelieu,’’ 

The Gascon felt the sharp, searching eyes of the un- 
known Englishman upon him. Then the stranger said: 

“Monsieur d’Artagnan, I feel under great obligation to 
you for your diligence in the performance of your duty. 
When you return, I wish you to present Oliver Crom- 
welPs compliments to the Cardinal-Duke.” 

The Musketeer bowed, without paying particular atten- 



THE HEIR OF BUCKINGHAM 


x^S 

tion to the name which was soon to be known throughout 
the world. His instructions were merely to deliver the 
letter and to obtain a receipt. Accordingly, he handed his 
message to the nobleman. 

^^Here, my lord, is my communication. Will you be 
kind enough to give me my discharge?” 

While MacLegor was writing the receipt, Cromwell 
had turned, and begun to address the assembly in a vigorous 
manner: 

"'Gentlemen, the time has come! At last we can test 
our strength. Down with the tyrants! Death to Charles 
the Papist!” 

“Hear, hear!” 

“My friends, Scotland has already paved the way. 
With God's help, we can do Him honor by collecting our 
forces and destroying the throne of the Stuarts. The 
Highlanders are ready to fire the first shot for the right, 
for truth and Iibert}^^ Let us sing, brethren.” 

The company then began to raise, in doleful strains, a 
hymn that began: 

We fight for Thee, and for Thy glory, Lord. 

Do Thou Thy children victory accord. 

The real spirit of revolution filled the room. A sort 
of sombre joy seemed to move deeply the entire assembly. 
D'Artagnan shivered. MacLegor then asked for a hear- 
ing, and addressed the gathering. He announced that he 
would leave at once for Scotland. With the money fur- 
nished by Richelieu he would be able to open the initial 
attack against the tyranny of Charles and the domination 
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of false churches. The Musketeer, while listening, 
thought: 

“Money from the Cardinal — the determined supporter 
of absolutism! King Charles subsidizes the conspiracy 
against His Eminence, while His Eminence tries to foment 
rebellion against the King! Was there ever such a ridic- 
ulous situation?’’ 

MacLegor’s speech was greeted with cries of approval 
and threatening murmurs. 

^^Well, frankly,” smiled the disinterested Frenchman, “I 
think the Cardinal is getting more for his money!” 

He suddenly turned around. Cromwell had just 
touched him on the shoulder. 

^‘Count, your presence here is most opportune. You 
will now be able to tell the Cardinal what you have 
seen.” 

D’Artagnan dropped back a step. This familiarity did 
not please him. 

“Sir, my duty has been fulfilled by the delivery of my 
message. I must now leave.” 

Then, bowing courteously, the Musketeer departed. 

^^MorbleuP^ he muttered as he passed through the door 
of the dingy house. “That duty is performed ! And into 
what places and what strange company it has led me! But 
now I am free! , . . Free, yes, but still with no news of 
the little Cavalier. Perhaps, if I walk a bit, ideas may 
come to me.” 

Meditating thoughtfully, he strolled along the bank of 
the Thames. Most of the houses in this part of the city 
were taverns and gin-shops. Having nothing else to do 
for the moment, the idea occurred to him to enter one of 
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these dens. As in most taverns in England, the main room 
of the was divided into compartments by partitions 

extending halfway to the ceiling. D’Artagnan seated 
himself in one of these compartments, and called for a 
mug of ale — he hated the taste of the stuff, but felt it his 
duty to conform to the customs of the country. He was 
about to raise the pewter mug to his lips when the noise of 
the conversation in the adjoining compartment stopped 
him. 

^^Cordil I can’t be mistaken. They’re speaking French! 
The rascals must be tr}u*ng to keep the sailors and long- 
shoremen from understanding what they are saying. . . . 
Tededij this is interesting. Unless my ears are no longer 
trustworthy, they pronounced my name!” 

He placed his ear against the partition to hear more dis- 
tinctly. 

“Yes,” said a voice, “he arrived yesterday, accompanied 
by a priest who must be some kind of a* military chap- 
lain.” 

“Well, I hope they don’t interfere with our plans.” 

Who in the world could this be? Intensely excited 
now, the Musketeer stepped carefully on the bench and 
peered over the top of the partition. He immediately 
recognized Vauselle, and his alter ego Duretete. Two 
rough looking men, one tall and pale, the other short and 
dark, were with them. While d’Artagnan observed the 
group, the two bravoes engaged in a rapid dialogue in which 
they described a mission they had just fulfilled. They 
spoke in a low tone, but the eavesdropper at once gathered 
that they had been hired to spy on some person of im- 
portance and keep him under close surveillance. 
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“He was seen this evening at the meeting of the Puri- 
tans/’ said one of them. 

“With those three rascals from whom he is never sepa- 
rated now/’ finished the other. 

^^ParbleUy^ exclaimed the first speaker, “he is already 
in the claws of MacLegor and the Countess!” 

“Now, who can be the object of this extraordinary 
espionage?” asked the invisible auditor of himself with a 
certain amount of anxiety. “I too was at the meeting of 
the Puritans, even if against my will. But that doesn’t 
mean I’m a partner in the conspiracy. Of whom are they 
speaking? ” 

The gaunt, pale spy continued: 

“It’s good fun to see the four of them bow their heads 
humbly before Puritanism, Republicanism, and Presbyter- 
ianism ! ” 

Loud laughs greeted this sally. Jealous of his col- 
league’s success, the swarthy little man added: 

“And other Pharisaisms! But at least it will all have a 
good result in ridding us of him forever!” 

“And of his infernal friend — the commander of five 
hundred thousand devils!” exploded Duretete, accompany- 
ing his statement with a bang of the fist that made the 
cups totter precariously. 

The Musketeer sank back on the bench. An instinctive 
shudder passed over his body. Mordiy how could it have 
taken him so long to understand the truth! Of course, 
these scoundrels were talking of the Cavalier Tancrede 
and of Cyrano de Bergerac! Completely dazed, he kept 
repeating to himself: 

“The Cavalier in the hands of Harry MacLegor — his 
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worst enemy! . • . The Cavalier in the midst of the 
Puritans! . . . This is the end! . . . Oh, GodT’ 

And then slowly a ray of hope entered his heart it was 
feeble at first, but soon began to expand. In the meantime 
the conspirators continued to weave their web. 

“What a relief if we can once rid ourselves of the man 
with the two-foot nose!” 

Vauselle, still ill at ease for fear Montague would turn 
upon him if his dastardly treachery should be discovered, 
now took up the conversation. 

^^We owe a great deal to Lord IVTontague’s collaboration 
in this matter! . . . The hour is near at hand. We must 
act without delay. You know, of course, that the young 
man is to help in starting the rebellion, and that he is soon 
leaving for the north in MacLegoris company. No matter 
what the cost, he must not escape us!” 

“Hmm, I understand!” muttered TArtagnan. “Vau- 
selle is well supplied with gold!” 

“Here are your orders and our line of action: on leav- 
ing their secret meetings, the Puritans have the wise habit 
of dispersing in difFerent directions in order to escape the 
attention of the royal police. The Cavalier will make a 
detour to return to MacLegor's house, where he now 
lives.” 

“Will he be alone?” 

“Hmm, he'll probably be with his three accursed friends. 
But what's the difference? The night will be dark; we 
are well-armed and in sufficient number to overpower them 
easily.” 

“An ambush! Isn't that pretty dangerous?” 

“No, not at all! The best thing about the whole affair 
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is that we shall be acting safely and legally — ^yes, legally, 
because we arrest a conspirator and his accomplices! This 
is done on the order of the Authorities and with their active 
assistance, thanks to Lord Montague’s promised help!” 

would rather cut their throats on the spot!” grumbled 
Duretete, 

“No, no, be calm, my friends; keep to this plan. Lord 
Montague never forgets an injury, and his arm is long. I 
happen to know that an order for incarceration in the 
Tower will be ready in two or three days. And, Master 
Duretete, one can not escape from the Tower of London 
as easily as from the Bastille!” 

“The only escape from there is by way of the scaffold!” 
confirmed the pale bravo. 

D’Artagnan had heard enough. 



CHAPTER XIII 


THE MORTAL INSULT 

There no longer remained a trace of the Musketeer’s 
previous hesitation. As usual, he had made an immediate 
decision. Calmly taking up the pewter mug, he sauntered 
into the adjoining compartment. 

^^Why, good heavens, what a pleasant surprise!” he ex- 
claimed, raising the mug gaily to his lips to cut short the 
quite natural terror that his appearance had caused the 
four rascals. “I am with you in this affair, my hearties, 
and soon will be able to prove it to you! We’ll get that 
order for incarceration, not in two or three days, but to- 
morrow! I, d’Artagnan, give you my word on this! 
Tomorrow night we shall have the young man under lock 
and key ! ” 

D’Artagnan hastened to acquaint Aramis with the new 
developments- He had intended to tell him the whole 
story but it must be admitted that in the course of the nar- 
ration he changed his mind, and deftly omitted any men- 
tion of his own conversation with Vauselle and his satellites- 
“Aramis,” he said when he had finished the recital, 
must get an ofiScial order — signed by one of His Majesty’s 

204 



THE MORTAL INSULT 205 

ministers. Couldn’t you obtain it for me, today, if pos- 
sible, through the intervention of Madame de Chevreuse?”' 

^Terhaps,” said the priest, summoning Bazin. ^^We’ll 
go and see her.” 

‘Will Bazin accompany us?” 

“Yes, he too may be needed soon.” 

As they were about to leave, Aramis stopped, and, look-' 
ing shrewdly at d’Artagnan, said: 

“That night when you were my guest at the vicarage, 
didn’t you speak of a child — a young woman, now — who 
was the offspring of a liaison between a certain lord and a 
great lady?” 

“Yes — Mademoiselle Claire de Cernay, She is the 
friend and protectress of our Cavalier.” 

“The father of this young girl is Lord Montague.” 

“Good heavens, where did you learn that?” 

“Through my ‘casuistry’! What has not been told me^ 
I have guessed. And the mother? She is the Duchess of 
Chevreuse, isn’t she?” 

The Musketeer remained silent, embarrassed. He had 
suddenly remembered the mysterious love ajffair of Aramis 
and Anne of Austria’s beautiful confidante. 

“You may speak quite freely, my friend,” said the chap- 
lain, smiling. “If the King can forget the injury done the 
Duke of Orleans, I, who am now of the Church, will not 
today think of the past — nor of the loves of a Musketeer 
long since dead to the world.” 

D’Artagnan, deeply moved, pressed his friend’s hand. 
When they reached the imposing mansion, they were at 
once ushered into the Duchess’s presence — even though it 
was ^TMarie Michon,” for whom they had asked! 
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“Aramis!” cried Madame de Chevreuse, her heart beat- 
ing rapidly. 

“Madame/’ said the handsome Abbe, bowing low, “I 
have come to present Monsieur d’Artagnan, and to demand 
two favors of you.” 

“What are they?” asked the Duchess, extending her 
hand graciously to the Musketeer. 

“The first is to write to Mademoiselle Claire de Cernay 
these few words which, composed by you, will be in the 
nature of a command: ^Come at onceP I would beg you 
to have this carried by a trusted messenger — not by Mon- 
sieur de Vauselle. ... No, do not ask me why — ^you will 
soon know.” 

“And yet, should I not know?” 

“Madame, I speak now to Marie Michon, not to the 
Duchess of Chevreuse! ... By a trusted messenger, I 
said, and this man will be my faithful servant Bazin.” 

“And what is the other favor you ask of Marie Michon? ” 

“We should like to meet Lord Montague, of whom 
Monsieur d’Artagnan has a special request to make.” 

“Be careful!” the Duchess warned. “Lord Montague 
is not as easily influenced as Marie Michon. He will in- 
sist upon an explanation.” 

“Have no anxiety, Madame,” d’Artagnan hastened to 
say, smiling to himself at the Abbe’s bewilderment. “I 
am sure that his lordship will be most pleased with my 
request.” 

“Come then, gentlemen.” 

“Sir,” began d’Artagnan as soon as he was in Mon- 
tague’s presence, “there is a man who has inflicted a wound 
upon your honor, and who threatens the security of the 
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State by plotting against you. I have come to ask you to 
order his arrest without a moment^s delay, and have him 
clapped into prison where no one can find him or see him 
— in the Tower of London, preferably. 

“What is this man^s name?” 

“You have met him quite recently — the Cavalier Tan- 
crMe.” 

Aramis stared in amazement. 

“Very good,” said the nobleman approvingly, at the 
same moment that Vauselle entered the room through a 
private door. have already obtained an order for im- 
prisonment from His Majesty. Do you know where this 
little plot is being planned?” 

“Our friend can tell you!” replied the Musketeer, wav- 
ing his hand toward the newcomer. 

“Devil take d’Artagnan!” thought Vauselle, little ex- 
pecting to find himself in this company. “He has beaten 
me to it. Luck}^ I didn’t wait any longer! ” 

Advancing toward Montague, he began his explanation 
in a loud voice: 

“Monsieur d’Artagnan is quite right — I have news of 
the actions and conduct of the young traitor, my lord. I 
know where he lives, and where he goes each evening — - 
to a little meeting-house near the Thames. I have been 
keeping watch on this place where he and the other con- 
spirators meet. Every evening I have placed my picked 
and loyal followers on guard in the neighborhood. To- 
night, if you so desire, the Cavalier will be in our hands.” 

“Yes, that is for the best,” decided Lord Montague, 
pleased with the turn of events. “It’s about time to give 
these Roundheads a lesson. Monsieur d’Artagnan will 
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help you. He knows where he is to take the prisoner. 
You are to obey him as you would me.” 

He proceeded to give the following written order to the 
Musketeer: 

The Cavalier Tancrede is to be taken to the Tower and 
C07Z fined in the strictest secrecy. 

The visitors were then dismissed, Aramis was com- 
pletely crushed. On reaching the street, he got rid of 
Vauselle, and, trembling involuntarily, began to reproach 
the smiling officer. 

^‘D^Artagnan, I no longer know you! How can you 
turn yourself into the most damnable of police officers and 
start your new profession by betraying the Cavalier?” 

^^CadediSy my good fellow,” answered the light-hearted 
Musketeer, ^^these rascals tvere preparing to injure our wild 
young colt. I had only one way of snatching him from 
the jaws of the wolves — to join with them, fight with them, 
and, under the pretext of giving them my assistance, put 
Tancrede in a place of safety. Once in the Tower he will 
no longer be able to commit his follies.” 

The priest seized his companion’s hand warmly, 

“Oh, my dear friend, my brave, wonderful d’Artagnan! 

. • • I am furious.” 

^Turious? Have I not done well, then?” 

“Yes, heaven help us! But Fm furious just the same 
— furious that it was you, not I, who had such a brilliant 
idea 1 ” 

“Ah-ha!” laughed the Cardinal’s envoy. “For once 
your ‘casuistry’ did not rise to the occasion!” 

D’Artagnan spent all of that afternoon joyously arrang- 
ing the details of the nocturnal expedition — after all, hadn’t 
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Lord Montague designated him leader? He took as much 
pleasure in planning the Cavalier’s incarceration as he 
would formerly have taken in helping him to escape. Now 
that his mind was at ease, his southern light-heartedness 
returned, and he was delighted by the unexpected turn in 
the situation. 

He already knew several of the men whom Vauselle had 
collected from various parts of London. But he and 
Vauselle agreed that, as these men were to be under his 
command that night, it would be better for him to meet 
them all, and pass them under review. D’Artagnan dis- 
covered nothing in them worthy of notice, although his at- 
tention was attracted to the two men whom he had seen 
the previous evening in the company of Vauselle and Dure- 
tete. The spies took great pleasure in telling of the way 
they had plundered the Cavalier on the trip from Brighton 
to London and had finally forced him to draw his sword. 
But they discreetly refrained from any reference to the chas- 
tisement the young Frenchman had administered to one of 
them. Duretete entered into the conversation with great 
volubility. 

“That wretched jailer,” thought d’Artagnan, “is cer- 
tainly unluck)% His presence here should, by rights, bring 
about the downfall of his mortal enemy; actually, without 
knowing it, he will help save him. Sandisy Aramis was 
right: the ways of Providence are inscrutable — because we 
are too ignorant to understand them! I should never have 
thought it useful to have so large a number of enemies. 
^One enemy may ruin you,’ Aramis once said, ‘but more 
than one may help you,’ Ah, my friend is a wise man!” 

The Musketeer was in high spirits and so could act 
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graciously toward Vauselle, and even say a pleasant word 
to the bull-dog Duretete* The former turnkey of the 
Bastille suggested that it might be wise to see MacLegor 
once more. 

‘^There’s no use going before tomorrow/’ replied d’Ar- 
tagnan. ^Tf you saw him today he might change his mind. 
He has already agreed to our plans.” 

Rubbing his hands contentedly, he said to himself: 

“Tomorrow? Ah, what a happy day! MacLegor 
will be on his way to Scotland and the Cavalier will be 
safe behind the massive bars of the Tower of London!” 

Evening came at last. Each man was at his post, wait- 
ing. A soft breeze blew from over the Thames whose 
sluggish muddy waters could be seen at the end of the 
street. D’Artagnan, wondering whether the youth who 
had caused him so much trouble would really appear, in- 
spected his troop for the last time. Everything was in 
order — ^at least as far as he could observe, for each man 
except himself was masked. His only surprise was oc- 
casioned by the sight of the two whom Vauselle had al- 
ready hired to dog the Cavalier. He had not remembered 
that the one was such a giant and the other so tiny. But 
there could be no doubt about it — they were jn their proper 
places and had answered to the signal agreed upon. 

All went well! The Cavalier alone was still missing, 
before the play could be begun. Suddenly the leader of 
the ambush saw Aramis. It had been decided that the 
chaplain was not to join in the game. But wishing to 
be sure of Tancrede’s coming, he had thought it best to 
precede his friend. 

“May heaven help me,” he whispered into his friend’s 
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ear, “but I don’t know what’s wrong about my appear- 
ance today* At any rate, I’ve been followed since morning 
by a suspicious looking little man, who seems always half 
drunk. But I finally managed to lose him.” 

^‘And the Cavalier?” 

“He is coming, quite alone, brave boy. He doesn’t 
seem in the least suspicious.” 

As he finished these words, Tancrede’s figure could 
be seen in the distance. Not wishing to have his followers 
take the first step, d’Artagnan came out of his corner and 
advanced toward the newcomer. 

“Sir, I arrest you in the name of the King!” 

“The King?” repeated the young man, stopping quickly. 
^^What King? Mine or yours? The King of France or 
of England?” 

Then, recogniznig his antagonist, he added almost gaily: 

^‘Why! Zounds! No, I can’t be mistaken — Monsieur 
d’Artagnan! I’m delighted, perfectly delighted to meet 
you, dear Lieutenant, I was waiting for you!” 

TancrMe quickly rid himself of his coat, and stood 
calmly with drawn sword in his hand. Vauselle, observ- 
ing this action, rushed forward, shouting: 

^'^To the rescue! Montague!” 

This was the prearranged signal for the mercenaries to 
advance. But, before a step had been taken, someone in 
the midst of the troop thundered in a stentorian voice: 

“To the rescue! MacLegor!” 

Throwing aside his mask, the taller one of the two 
Brighton bravoes rushed out from the crowd. Flourishing 
a powerful sword he had soon cleared a space about the 
Cavalier. 
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^^Monsieur de Bergerac! Monsieur de Saint- Amant! 
To the rescue!’^ 

wager you weren’t expecting this!” said the tall 
man amiably. 

Though put out for a moment, d’Artagnan soon recov- 
ered, and took the upper hand, saying: 

“Thank God! It suits me better like this. Close in!” 

He at once prepared to lead his men to the attack, when 
— horror of horrors! — the street was suddenly invaded by 
another band of armed men, Lord MacLegor’s followers! 

“What does this mean?” 

“This means, Monsieur d’Artagnan, that for two days 
you have been followed in your every action by a blood- 
hound infinitely superior to the worthy Vauselle.” 

^^Oh, the little drunkard who dogged me today!” mut- 
tered Aramis. 

“Congratulations, a perfect portrait!” cried Saint-Amant 
with a loud laugh. “Yes, he’s our blood-hound! The 
noble Linieres has learned of all the secret meetings be- 
tween Montague, Vauselle, and the others. With this in- 
formation in our hands, we have been bold enough to take 
the places of two of your hired assassins — they were quite 
ready to sell themselves to the highest bidder.” 

There was no use to say more. The two forces began 
the attack at once, and each man defended himself as best 
he could. Cyrano’s voice could be heard above the deafen- 
ing din: 

“And now, at last, here are we, the followers of Mac- 
Legor, face to face with the Montagues!” 

“MacLegor!” shouted d’Artagnan. “Ah, the villan- 


ous ras . . 
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The priest swiftly put his hand over the speaker’s mouth, 
whispermg: 

you love me, not a word! Once that secret escapes, 
the Cavalier is ruined forever!” 

^^Mordlousy and so you, the servants of the Cardinal, 
thought you would seize us!” continued Cyrano’s sarcastic 
voice. “You had planned to ensnare us in a cowardly 
trap, eh, without giving us a chance to defend ourselves? 
Ha! you find us with drawn swords, and ready to cut your 
hired scoundrels into bits!” 

Indeed, Vauselle’s mercenaries, rudely assaulted and 
little anxious to face the music, were beginning to give 
way. D’Artagnan, now supported by Aramis alone, con- 
tinued to fight with blind rage. ^ 

“Fools!” he cried, “Fools, you don’t know what 
you’re . . .” 

An iron hand grasped him by the arm. 

“Silence ! Are you bent on ruining him ! ” 

“Oh, Aramis, my only friend, these fools will ruin him 
too! I can’t hold in any longer, do you imderstand? 
This is too agonizing!” 

“I find no difficulty in keeping silent.” 

“My secret is strangling me. Good God, I’m chok- 
ing!” 

“Fight, don’t talk! Swallow your words, d’Artagnan, 
and the fit will pass.” 

The two comrades continued the unequal struggle, the 
lightning flashes of their swords commanding respect. 

“Good heavens, what are they doing now!” exclaimed 
the Abbe, resting his sword for a moment. “Someone 
gave a command, and at once MacLegor^s followers 
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stopped fighting, and now have begun to retreat, taking 
Tancrede with them*” 

“Cavalier!” cried d'Artagnan, imploringly* 

“Adieu, came the youth’s ironic voice. ^^Adieu, Mon- 
sieur the Lieutenant. Present my sincerest compliments to 
Lord Montague. If he still wishes to amuse himself by 
trying to capture me, tell him to follow me to Scotland!” 
“Monsieur Saint-Amant, will you listen to me?” 
“Farewell, my friend,” said the famous gourmand in a 
sad voice. “We excepted better things of a man of your 
metal. You don’t fit into the role of a police officer. 
Take my advice and return to France where you make a 
more favorable impression!” 

“Monsieur de Bergerac, you, you at least, will not re- 
fuse to fight with me?” 

“Good-bye, Monsieur d’Artagnan,” said the Gascon 
in a grave voice, putting his sword in its scabbard. 

An agonizing sweat broke out on the face of the poor 
Musketeer, half insane under this avalanche of insults. 
Pale as death, his teeth clattering as if he were stricken 
with fever, he sought to comprehend this horrible night- 
mare. Cyrano continued to speak; 

“Monsieur, I do not wish to leave you without explain- 
ing my present conduct. We know each other, and have 
met in battle in happier days. You were then a soldier 
and a gentleman. I crossed swords with you in honorable 
conflict. I can still remember an occasion when you 
treated me as a school-boy. It was, if my memory holds 
true, in front of the Carmelites, and you then fought with 
your sword in its scabbard in conformance with some silly 
oath. 
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^^Today, alas, you are no longer the soldier, no longer 
the gentleman. It is I, now, who keep the sword in the 
scabbard and refuse to fight. I have not made any kind 
of oath — ^please understand that. But honor compels me. 
I cannot fight with a policeman, a spy!’’ 

Under the lash of this terrible insult — doubly terrible 
because unwarranted — ^the Musketeer rushed forward. 
But Cyrano calmly folded his arms. D’Artagnan stopped 
short, trembling. He had nearly killed an unarmed op- 
ponent. 

^^Monsieur de Bergerac,” he gasped slowly, ^^you have 
just committed an unforgivable act of cowardice! Some 
day — soon, I trust — you will remember this injury, and 
will pay for it with tears of blood!” 

Cyrano had already rejoined his friends and passed these 
threatening words o£F with a shrug of the shoulders. The 
street, so alive but a few moments before, was now de- 
serted. D’Artagnan, crushed as he had never been, stag- 
gered to a street-lamp. Aramis stood motionless near him, 
not daring to utter a word, not daring to try to soften this 
ghastly, unmerited blow aimed at a noble heart. The 
Abbe was praying fervently. But the Musketeer’s iron 
frame had gone through such trials as this before. Ad- 
versity could not break him. When he finally raised his 
head he had regained control of himself. 

“God has decided against us, Aramis! We have lost 
our one chance!” 

As if in answer to this melancholy statement, a voice 
from the shadows cried: 

^^Not at all, gentlemen! God has decided, it is true, 
but in your favor!” 
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“Patrick! 

“Yes, it is I! I have seen all, heard all.” 

“Then why didn’t you speak — ^you who alone could 
have spoken?” 

“Because he was hidden near here, in the shadows.” 

“Who in the world are you talking about?” 

“What, don’t you guess? He^ the traitor, MacLegor! 
There he goes now!” 

“Praised be God!” sighed Aramis, raising his eyes to 
heaven. “I was sure that we did not yet know all.” 

He shook his fist in the direction of the retreating noble- 
man, saying: 

“The first victory is yours! But we shall see you later, 
and then will come our revenge!” 

“Yes, in Scotland,” murmured Patrick, “at the castle 
of Kildar!” 




CHAPTER XIV 

DAISY, COUNTESS OF SUTTLAND 

In entering MacLegor’s service, the Cavalier had unques- 
tionably taken a decisive step. His youthful heart was full 
of ardor and hope, now that he was a partner in the Round- 
head conspiracy. In this way he hoped to obtain revenge 
upon Montague, his so-called protector, who had rebuffed 
him so abominably. 

And yet, although he was bound heart and soul to his 
new protectors, the dangers were perhaps not as great as 
had been imagined by his unknown defenders — Patrick, 
and the two Musketeers who had once been members of 
the famous quartet of Monsieur de Trevilie’s company. 
The truth was that Harry MacLegor was ignorant of the 
Cavalier’s origin, and had no thought of enquiring into it. 
Ambitious to a supreme degree, he had but one aim in life: 
to climb higher and become richer and richer. He was so 
obsessed by this dream that he had paid only slight atten- 
tion to the young stranger whom Daisy, his sister, had 
introduced to him. 

“Bah!” he had thought, nodding his head disdainfully, 
after the manner of a man immune to certain temptations 
of the flesh. “This is only some new caprice of my dear 
sister. Her nature seems to require affection. This will 
not last long!” 
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And this was the least propitious time in the world for 
MacLegor to begin a genealogical study of his new secre- 
tary. He had audaciously raised the standard of revolt 
and now must hasten to place the inaccessible range of 
Scottish mountains between King Charles’ wrath and his 
own person. He had at first demurred against giving the 
young man such a high position as private secretary, but 
Daisy, understanding Tancrede’s pride, had insisted. 

Accordingly Lord MacLegor took his sister’s new friend- 
ship philosophically and congratulated himself that the re- 
cruit had brought with him important reinforcements in the 
persons of his intrepid band of followers, Cyrano, Saint- 
Amant, and Linieres. This latter specimen, it is true, 
had caused him some misgivings on account of his ridiculous 
figure. But this first impression soon turned into a favor- 
able one when he discovered how uncannily clever the little 
tippler was in matters of espionage. Before beginning the 
journey to the Highlands, MacLegor had entrusted to the 
three men the delicate task of covering the retreat of the 
Puritans. This rear-guard duty, of course, necessitated 
their temporary separation from the Cavalier. 

MacLegor’s feeling toward his new secretary was, then, 
quite simple and innocent. It was a somewhat different 
feeling that his sister had. The Countess of Suttland, as 
we may remember, left Paris hastily as the result of the 
Cardinal’s urgent demands. Her adventurous nature wel- 
comed such a dramatic mission. But at first His Emi- 
nence’s enigmatic instructions had worried her greatly. 
Richelieu had merely mentioned the departure of an un- 
known youth — B certain Cavalier Tancrede — for Eng- 
land. Daisy, whose conscience was none of the clearest. 
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The newcomer had a huge head, a thick, squat body; he 
rode a farm horse that was panting furiously and gave off 
great clouds of steam from its flanks. The man said that 
he had come straight from London. He had left the 
morning after the attempted ambush, bringing with him 
important letters for MacLegor and his sister. With 
dogged determination he had pursued stage by stage the 
group of Puritans whom Charles had now proclaimed 
rebels. Two horses had expired under his heavy frame. 
He had stolen fresh mounts from unguarded pastures, and 
without stopping to rest had at last reached his goal. Only 
one thing had kept him going: hate! 

The man was, as we might have suspected, Duretete! 
A servant hastened to lead him to the brother and sister. 
He immediately delivered the letters, and without stopping 
to take the sleep that he so obviously needed, remotmted his 
horse and left, crying: 

‘T must complete my workP’ 

The messages were from the Cardinal, Those ad- 
dressed to the nobleman contained certain information and 
advice pertaining to political matters. But it was noth- 
ing of this sort that his sister received. Taking advantage 
of her brother’s preoccupation, Daisy broke the seals of her 
letters, and started to read the contents. 

She had not reached the third line before a singular emo- 
tion began to trouble her. She noticed that Harr}^, though 
pretending to be engrossed in his own correspondence, was 
looking at her questioningly above his papers. She tried 
to hide her agitation and retired to her room, saying cheer- 
fully; 

^‘Nothing of any importance!” 
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But once in her room and free from observation, she 
could give way to her emotion. She re-read with great 
care the lines that Richelieu had written. She was scarcely 
able to control herself and her sensitive face was at times 
disfigured by most unusual passions. 

His Eminence’s communication was lengthy. It had 
been written following the receipt of the news that his 
trusted bloodhounds had been so completely duped in 
Picardy. The Cardinal had now allowed his wrath to 
get the better of him and had decided to burn his bridges. 
The letter gave the appearance of being written in the 
cold calculating manner that he always employed in his 
subtle political intrigues. There was nothing on the 
surface that did not seem perfectly natural and obvious. 
But underneath, like the trail of a venomous serpent, ran 
the course of his poisonous instructions. 

We shall not give in its entirety this letter which was 
both concise and rambling. It was a strange combination 
of the two predominant qualities in a man who had the 
most brilliant mind of his century. We will content 
ourselves by furnishing a paraphrase: 

The Countess, suggested the great statesman, was a 
woman of fertile, clever mind. He was sure that she had 
taken the first opportunity to meet the young man of whom 
he had spoken. And doubtless a closer relationship had 
followed. 

If that were, as seemed likely, the case, no time was to 
be lost. She must win her way into the Cavalier’s con- 
fidence and extract certain secrets from him. Act at once, 
and, above all, succeed! He did not venture to suggest 
how she was to proceed. He confidently left that to her. 
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She was a woman, young and beautiful. . . . He begged 
her to use to the utmost that power which no man could 
resist. It was possible that she had a Bible near at hand, 
and might be amused by re-reading the great deeds of 
Judith and Delilah. 

“Why, the impertinent scoundrel!” thought Daisy, un- 
able to keep from smiling. “Has he forgotten that he is 
writing to a Puritan!” 

The letter continued, approximately, as follows: 

I must give the Countess the following injormationy if 
she does not already fossess it. The origin of this young 
man is very uncertainy but he is under the 'protection of two 
powerful women. These two womeny through the force 
of circumstances y do not see each other often these daysy 
but the mere joining of their names is enough to cause 
grave disturbances. As the Countess may have guessedy 1 
refer to Queen Anne of Austria and Marie de ChevreusSy 
her former intimate friend. 

The relations between these women have been main’- 
tained in recent timeSy it seemSy through the assistance of 
Mademoiselle Claire de Cernay — a young and beautiful 
favorite of our Queen, Does Madame de Suttland have 
any doubts as to who this girl is? Our information 
would seem to point to her being the issue of a transit- 
tory love of the warm-hearted Duchess Marie for an 
Englishman who was a companion of the Duke of Buck- 
ingham. . . . 

Claire de Cemayy thereforcy is but one of the con- 
sequences of the affair in the garden at Amiens, from which 
the Queen was able to escafe unharmed y thanks to the gen- 
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erous lie of her friend^ who took ell the blame on her- 
self, . . 

The Cou7itess is advised not to forget any of the m- 
structiofis contained in this letter. It is her duty to ref-ect 
on the 'possible harm that this C avalier might do to other per- 
sons, The Countess should carry out those practical meas- 
ures which His Eminence^ alasy is in no position to take! 

After finishing her careful perusal of the letter^ the 
young Countess was lost in reflection. 

‘'Come,” she said, trying to adjust herself to the import 
of this sinister communication, “there’s something Italian 
here. That Monsieur de Mazarin will take extreme meas- 
ures.’^ 

In the bottom of her heart she was tremendously upset. 
She refused to believe in such a cruel trick of fate. Some- 
thing in her continued to struggle for the handsome, hon- 
est youth. No, it was impossible! It must be some coin- 
cidence, some mistake! 

She stealthily walked toward the partition which sepa- 
rated her room from the little chamber occupied by her 
brother’s secretary. A small window, covered by an old 
silk curtain, occupied the centre of the partition. With a 
trembling finger Daisy slowly raised the heavy hanging, 
and peered into the adjoining room. Tancrede was alone, 
sitting at a table, and by the light of a pale lamp was copy- 
ing letters for MacLegor. 

The finger released the curtain, which once again as- 
sumed its proper position. The Countess stood still, uncer- 
tain what to do. 

“We’ll see!” she finally decided. 
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She advanced toward the door, opened it, and calmly 
walked into the young man’s room. TancrMe was not in 
the least surprised. He had long been accustomed to 
Daisy’s frank actions. After all, weren’t they just good 
friends ? 

^^How late you are working!” she remarked pleasantly. 

She seated herself on an old moth-eaten couch, upon 
whose cushions her ancestors might have exchanged words 
of love. She then motioned to the Cavalier, who at once 
obeyed and sat down beside her. The moment seemed 
well-chosen. Gently caressing the youth’s hand, she be- 
gan to sound him: 

^Ts it possible that at your age, TancrMe, you have never 
felt the soft emotion of love?” 

Caught by the almost maternal kindness of her words 
and her expression, TancrMe succumbed to her spell. He, 
who was usually so careful to let none of his secrets escape, 
opened his lips and pronounced the one word — ^^Clairel” 

“Is she not the Queen’s friend?” asked the Countess, 
deciding to strike at once. 

It was a rash step. She had advanced too quickly. 
The youth immediately became mute and refused to be 
drawn out any further on the subject- Daisy, trying to 
reassure him, approached the delicate question of Claire 
from a different angle; 

“Alas,” she sighed sadly, “before you can hope to realize 
your charming dream, my dear Cavalier, you must have a 
name and a dignified position.” 

Tancrede smiled confidentially. 

“I shall win them, I am sure of it! I have only to be 
patient.” 



228 THE HEIR OF BUCKINGHAM 

She restrained herself from answering, thinking to her- 
self: 

“What possible hopes can he have?” 

It seemed unwise to stop after she had gone so far. She 
became even more persuasive. He must not think that 
her interest in his future rested on curiosity alone. She 
wished to help him as if he had been her little brother, her 
child! This display of sentimental affection resulted in 
his saying: 

am most anxious, Madame, that you should not have 
the idea that I am filled with conceited hopes. No, there 
is something very serious beneath my words. I trust in 
the future because I have been promised a great name and 
a great fortune. And, above all, I have confidence in my 
Star!” 

This last word caused the Countess to turn pale; she 
had difficulty in concealing her emotion. She had always 
preserved a certain indistinct memory of the significance 
of a Star. Had the Cavalier spoken about it accidentally? 
She had no means of further ascertaining the truth, but a 
torturing doubt filled her heart. 

And then, in a truly feminine manner, she realized that 
her anxiety did not centre upon the Star, but on an entirely 
different subject. Yes, for the first time in her life she 
was suffering the bitter pangs of jealousy! Her heart was 
bleeding from a new, unexpected wound. 

He loved another! Pride, ambition, love — all were 
wounded. She at last understood that she was the victim 
of this little game of maternal love which she had invented 
in order to pass the days more pleasantly. 



CHAPTER XV 

A CAPTIVE OF LOVE 

Love is not to be trifled with. The Countess of Suttland 
was in love! Would she now weep? 

Returning to her room, the beautiful young Countess 
threw herself on her bed, and tore at the pillows in her 
rage. What! Should she let a mere child, inexperienced 
and illegitimate, steal Tancrede from her, the mere sight 
of whose face caused her to tremble with passion? 

“Oh, never, I swear it! He shall love me! Yes, it is 
my will, he must love me first! And afterward? Well, 
when this passion is assuaged, perhaps 1^11 find something 
else to amuse me!” 

This determination enabled her to regain some degree 
of self-composure. She would soon have the Cavalier and 
his secrets at her mercy! The Countess had begun to rear- 
range her toilet, which had been somewhat disturbed by 
the violent crisis through which she had passed, when she 
felt a hand on her shoulder. Turning around sharply, she 
found herself in her brother’s presence. She had not heard 
him knock, and in her present frame of mind, she was sur- 
prised and irritated by the liberty he had taken. 
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^^What are you doing here? What could have induced 
you to make this visit?” 

“A perfectly proper visit, my dear Daisy, and one to 
which no one could take exception. If you wish an ex- 
planation, here it is: I was about to retire and decided to 
come to say good-night. I knocked discreetly on the door 
but there was no answer. Suddenly the thought came 
to me that you might be ill and unable to answer, and so I 
entered. I regret having been an unwilling witness to 
the emotion that has so shaken you. May I ask, dear 
sister, what disturbing news has so upset you?” 

With swift decision, the young woman drew the letter 
from its envelope. Motioning Hariy^ to approach, she 
placed a finger to her lips, and said simply: 

“Read this!” 

He took a long time to peruse the weighty document. 

“To whom does the Cardinal refer?” he finally asked, 
turning the letter over in his fingers. 

She lowered her eyes, afraid to betray her secret. 

“You will know in good time.” 

“Well, what is there in this letter to throw you into such 
an hysterical condition?” 

She looked at him in surprise. How could he be so 
blind ? 

“Did you read it carefully, Harry? Could you have 
overlooked the part which mentioned Queen Anne and the 
Duchess of Chevreuse in the garden at Amiens?” 

“Yes, I read that. What then ? ” 

“I must help you. Complete the quartet: Lord Mon- 
tague and . . 
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^^The Duke of Buckingham!” exclaimed MacLegor 
with a shudder. 

“Speak lower, Harry. It would not be wise to let this 
secret be known. Well, there were two children. One 
was Claire de Cernay, the girl born to the Duchess of 
Chevreuse. The other was the Queen’s and . . .” 

“The other!” interrupted the brother in horror, his 
teeth chattering violently. “The other cannot injure us. 
He is dead! You know that as well as I do!” 

“I thought I did! Today I am not so certain!” 

“Damnation! the Duke of Buckingham’s son alive! 
That would be ruin, the destruction of all the hopes we 
have so carefully cherished.” 

“The blame can attach only to our father and to you 
yourself. You held the child. Why did you allow him 
to escape with Patrick? . . . Perhaps he too is alive!” 

“A thousand curses! can the soldiers have betrayed us?” 

“Why not? You should have acted yourself, you 
should have destroyed the persons and the papers that might 
some day return to cause our downfall. . . . But no, you 
are a coward! You are afraid of words and action alike!” 

“And you? What would you have done?” 

“I?” she answered fiercely. “I should have killed them 
— strangled both of them, the child and Patrick, with these 
very hands, if I had been a woman instead of a little girl 
at that time! Yes, I swear to heaven that I would have 
done it! And today you would not stand there trembling 
like an old woman before your sister! A coward, afraid 
of ghosts!” 

The woman had become an unchained tigress, a hideous 
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beast hidden beneath the exterior of an angel. In her wild 
rage she laughed insultingly and menacingly at her brother . 
must die!” groaned MacLegor. 

*‘At ^^our hands, I suppose! Ha! In that case he can 
rest in peace. Our father, shaking with fear, buries him- 
self in the recesses of his castle of Kildar; weakened in 
mind, he now lives only in his memories and his remorse! 
And as for you, who have already let him escape twice, 
really, I don’t think you would better risk a third attempt, 
darling brother.” 

Exasperated by the biting sarcasm, he grasped his sister’s 
wrists, cr}u'ng: 

“This time I will never hesitate. If I once find him, 
he is a dead man!” 

Snatching herself from his rough grasp, Daisy looked at 
him with a mock expression of pity. She knew that he 
was now at the exact point to which she had wished to 
lead him. Straightening out her dress she said casually: 

“Yes, but before you can find him you must know who 
he is!” 

“Oh, Daisy, you are cruel! I will look for him 
throughout the entire world.” 

“That’s not necessary. I know him!” 

“You!” gasped the dumbfounded MacLegor. “God, at 
last I see! It’s heP^ 

This sudden, almost miraculous, revelation surprised 
even the Countess. The nobleman pointed to the parti- 
tion behind which Tancrede, calm and trusting, was fin- 
ishing his long evening’s work. 

Daisy rushed upon her brother and looking him straight 
in the eyes said fiercely: 
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“He? Perhaps! But I forbid you to touch a hair of 
his head.” 

“Are you mad?” 

He suddenly fell back a step. Now he understood! A 
cold smile appeared on the lips of the emotionless Puritan 
as he asked : 

“Do you love him?” 

“Keep quiet. You have no right to ask that question. 
From the very beginning we have had a perfectly definite 
line of demarcation between our respective spheres. I do 
not meddle in your political intrigues, and I forbid you to 
interfere with my amorous ones. I will do with this 
youth what I like! He is mine, not yours! Remember, 
always remember, I will act when the time comes!” 

Harry, conquered by the subtle relentless force in her, 
bowed his head. 

“If you are still in doubt of his identity,” he said, “you 
have a sure means of learning.” 

“Indeed! And what is this Open-Sesame?” 

^^Merely a sign — a Star.” 

“A Star!” she murmured, not daring to believe her 
ears. 

“Have you forgotten that? During his proud days as 
the King’s favorite, Buckingham chose a Star as his symbol. 
Anything which he held sacred and priceless carried that 
same sign.” 

“Do you mean that he would have branded his child 
as if he had been an animal?” 

“Yes, because that Star was the most certain means of 
identifying the child who came into the world as a result 
of the meeting at Amiens. And accordingly, whoever is 
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Lord Buckingham's son bears over his heart the impress of 
the paternal Star!” 

With these words he kissed his sister’s hand, and retired. 
As soon as she was left alone the Countess remained 
plunged in deep reflection that lasted for more than an 
hour. Finally, she reached a decision: 

Star over his heart! Well, I’ll soon know! 

One of the finest things about women of the Countess of 
Suttland’s t5’pe is that no amount of trouble or fatigue affects 
their radiant beauty. The Countess spent that entire night 
without sleep, reflecting on the best methods of obtaining 
the results she now desired. But when she left her room 
the next morning her beauty was more dazzling than be- 
fore. The Cavalier was quite overpowered by it as she 
took her place in the litter. 

This was to be the crucial day! The troop of Puritans 
had nearly reached the end of their journey. They had 
now only to cross the high barrier of mountains that sepa- 
rated them from the wild domain where the clan of Mac- 
Diarmid was all-powerful. After passing this, brother and 
sister need no longer fear pursuit. 

As the march progressed Daisy was insistent upon the 
Cavalier’s constant attendance and showed herself more 
charming in their confidential chats than she had ever been 
before. She employed every possible device to achieve her 
conquest; wit, gaiety, aimiability, and all the cotmtless arts 
stored in her feminine arsenal. Her efforts were crowned 
with success. The young man had been accustomed to 
think of her as his ‘^little mother.” Now she was also 
something diiferent, a veritable enchantress, and the Cav- 



A CAPTIVE OF LOVE 235 

alier allowed himself to indulge in a thousand wild fancies. 
When the sun went down he was, though ignorant of the 
fact himself, thoroughly prepared for the further advances 
of this new Salome. 

They found shelter for the night in an old and some- 
what ruinous hunting lodge. As on the previous evening 
either by chance or premeditation Tancrede found him- 
self placed in a room next to that of his fair friend who had 
begun to seem to him not so much his protectress as the 
one to whom he might offer his protection. 

The incidents of the day had already had their effect 
on Tancrede, and the beauty of the setting, the poetry of 
the evening, and above all the subtle perfume and the 
muffled rustling of silk that told of the nearness of the 
Countess, added to the intoxication he felt. 

No, it was not chance that had given him this room. 
The Countess of Suttland no longer had confidence in the 
Goddess of Love, and had decided to take care of things 
herself. 



CHAPTER XVI 

THE SPELL THAT WAS BROKEN 

Daisy had not failed to observe the high state of tension 
she had caused in the frank, innocent heart of her young 
friend, and was determined to make the most of it. To 
this end, while Tancrede, his mind somewhat in a haze, 
gazed out of the window, dreaming into the starry night, 
his more practical-minded friend had no thoughts of the 
starry firmament but was skilfully arranging in her own 
apartment a voluptuous spider’s web. She dressed herself 
in a seductive negligfe and studied the eflFect in the mirror. 
The result pleased her. A brisk fire gave out a delicious 
warmth and the air was heavy with the fragrance of her 
own fascinating perfume- Her belongings were strewn 
about in an elegant disorder to give an appearance of in- 
formality and intimacy. 

Having thus arranged all details to her satisfaction, she 
sank into a high-back carved arm-chair and waited — Glisten- 
ing. Soon a step could be heard on the tiles of the next room. 

'^At last,^’ she thought, “he has made up his mind.” 

A low, almost hesitant rap sounded on the door between 
the two rooms. 

“Come in, dear ghost!” she cried merrily. 

23 ^ 
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Timorously, the Mysterious Cavalier ventured into the 
chamber. At the sight of Daisy’s costume, he half with- 
drew, fearing his presence indiscreet. With an amused 
smile she commanded him to sit down on a stool at her 
feet. Omphale used this method with Hercules. Our 
Cavalier had not the giant strength of Alcmene’s son, but 
he could match him in his weakness. 

Daisy, gazing tenderly and affectionately at the boy 
at her feet, told him she had decided to make his fortune. 
Still — she couldn’t very well do it until she knew more of 
his history. He was a soldier of fortune — so much he had 
told her; he had been brought up by mercenaries whom he 
accompanied on expeditions across Flanders and into the 
devastated parts of Germany. Ah, could it be true that 
no mother, no foster-mother even, had nursed him in his 
childhood? Did he know nothing of a woman’s tender- 
ness, of her sympathy? 

The Mysterious Cavalier felt himself drawn by the 
music of this voice, the tenderness of the sentiments. His 
heart beat more rapidly at the nearness of her presence 
maternal still; but was there the least bit of the enchantress 
also? 

''No,” he said softly, ‘Tor a long time I saw no women 
except those who flock about army camps or the shrieking, 
terrified women of a captured city.” 

"My poor boy! And yet, in spite of all this, you show 
no trace of anything but gentle breeding. The blood in 
your veins must be very noble indeed.” 

The Cavalier’s shyness now disappeared. She had at 
last drawn him out. He touched upon things he had but 
hinted at before. 
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"'Haven’t I told you? I have had the great fortune to 
meet three noble women in my lifetime, three angels who 
revealed to me the divine heart of woman.” 

"‘Three!” repeated the young countess, with a shudder. 

The Cavalier did not notice her emotion j he was busy 
with his own thoughts. 

"'Three angels! Yes. The nobility of womanhood I 
understood all in a flash through a woman whom I had 
scarcely seen . • . the Queen of France. Its white in- 
nocence^ through a young girl . . • Claire de Cemay, 
Its gentle, protecting care I now know • • . through you, 
Madame.” 

He arose. 

"I belong heart and soul to these three women who fill 
my grateful heart: the Queen has my devoted loyalty 5 you 
my eternal gratitude . . •” 

""But you have forgotten one!” 

She had made a slip. Tancrede was silent and offered 
no reply. The Countess realized her mistake and dropped 
the subject. She told him to sit down again. 

‘"Come closer, Tancrede. Do not leave me. Listen, 
the wind is rising with the storm outside. It makes me 
shudder with fear. I don’t like the wind moaning in the 
fireplace and roaring through the gorge. It is uncanny, 
evil. Do not desert me. Talk to me. Comfort me. I 
am, indeed, the mother you never knew. You must love 
me. 

“As a son,” she added quickly olserving the egression 
of his face. 

“Why — ^why, Madame,” he stammered, ‘^ou are so 
young — and so beautiful!” 
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His shyness returned and again he looked away from her 
where she sat in such striking negligee. But the siren 
had more than one string to her bow and she knew how 
to use them all. She subtly simulated the words and 
gestures of maternal affection and the youth allowed him- 
self to fall again into her web. 

He was still somewhat embarrassed by the abandon of 
her attire, but he was convinced of her disinterested gen- 
erosity. He opened the secrets of his heart to her and nar- 
rated all the important details of his history in full: the 
dying mercenary, the priest who heard the deathbed con- 
fession, the casket left by the d}dng man, the theft of the 
casket. Then came the swift succession of dramatic events 
— dangers risked and escaped, thanks to a strange protecting 
divinity which was an enigma to the youth himself. 

Daisy listened to this long recital without a single inter- 
ruption although she panted and shivered with emotion. 
She dug her nails into her palms in the effort to control 
herself and to regain mastery of a situation that threatened 
to overpower her. 

She herself did not know whether the springs of her emo- 
tion lay in love or in a newly awakened hate. Did she 
have fear of his life or of his death? Under this stress 
her emotion had its feminine outlet, and from beneath her 
closed lids came crystal drops, one after another. She 
could not stop the flow. Beneath the thin negligee, that 
revealed her form, her bosom rose and fell with splendid 
and open freedom. 

Was she merely playing a part? We cannot say. It 
is the supreme genius of an actress to enter into her char- 
acter so wholly that she lives the actual life of a fictitious 
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person. Daisy was a supreme actress. At this moment 
she was balancing between fiction and reality; she had 
taken fire so quickly that she herself could not guess the 
strength of the flame. She was at one of those cross- 
roads where her entire life rested on the decision she must 
make. She hesitated between the madness of love in her 
blood and the death that her mind told her must be accom- 
plished. 

The Cavalier, of course, had no suspicion of the battle 
raging within her. He could not suspect her of duplicity. 
The agitation and grief of the woman to whom he felt he 
owed so much shook him deeply. He knelt at her feet, 
put his head on her knees, and looked at her tenderly. She 
smoothed his hair; a mother's hand would have shaken 
less. Her tears were too warm for pity perhaps. Her 
body, whose fragrance and delicate grace penetrated him, 
began to tremble. Stammering, seeking for words that 
would console, he succeeded only in sharing the uncertainty 
that emanated from her. 

The wind increased in violence and roared through the 
castle; a gust caught the last candle burning in the room 
and extinguished it. The young Countess shrieked and 
fell forward in the Cavalier's arms. 

^'Save me from the dark— the storm!” 

The tension was broken. The young man lifted her in 
his strong arms and carried her to her canopied bed where 
he left her after assuring the half-insane Countess that he 
would not leave the room. He lighted a candle and then 
sat down in the great arm-chair from which he had lifted 
her. He quietly prepared for his long night's vigil. The 
Countess, exhausted by her emotions and realizing that, 
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for the first time in her life, she had met a man who could 
not be seduced, fell into a fitful slumber. 

It was dawn. The day promised to be fair. The Cav- 
alier had fallen into a sound sleep. Daisy awoke and tip- 
toeing across the room bent over the Cavalier as he slum- 
bered in the chair, his head half-sunk on his shoulder. A 
delightful picture, a pretty Psyche about to awaken young 
Cupid. 

Was the Countess of Suttland devoured by the same 
curiosity that spelt tragedy for the young beauty of myth- 
ology? A ray of light came through the curtains and 
illumined the sleeper. Daisy’s delicate hand, dexterously 
unfastened the youth’s doublet, then unbuttoned his linen 
shirt. She leaned over the white form thus exposed, search- 
ing for something, just above the heart, a particular thing. 

^^The StaTy he is marked with a Star — then it is he.” 

She had started, barefooted as she was, to leave the room 
and bring her brother, when a sigh from the Cavalier 
rooted her to the spot. Would he awaken? No, he had 
merely moved in his chair j there was a smile on his lips, 
he seemed to be dreaming. How young and handsome he 
was! Why was she hesitating? Had pity stabbed her? 
Pity? How absurd! Oh, why must it be he? He the 
enemy of all her hopes, the child she had thought dead and 
buried so long ago, whose presence spelt her ruin, her 
utter ruin? 

Meanwhile, as the ideas raced in rapid succession through 
her mind, she reflected; He suspects nothing. He is in 
our power. Why be too hasty? 

With noiseless step she returned to the chair. 
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still wish him to love me! *He must be mine!” 

Another sigh came from the Cavalier. A smile rested 
on his lips. No doubt he dreamed of love — would per- 
haps speak. A power stronger than herself impelled Daisy 
to lean over him 5 she would gather the honey of that smile 
with her own lips. From the half-open mouth surely a 
word was about to come. What would it be? Would it 
be of her — of his love for her? 

Suddenly she grew deathly pale and sprang back 5 her 
face was twisted, her cheeks as flaming red as if she had 
been struck; her lips framed a terrible curse. Nothing in 
the future could now hold her back, for the Cavalier had 
breathed a name, the abhorred name of her unknown rival; 

“Claire!” 

This time indeed the enchantment was broken. With a 
look behind her of black hate the Countess of Suttland left 
the room where Tancrede slept, pursuing his happy dream 
of love. Even before she was out of the room, Claire’s 
infuriated rival was repeating her brother's words of the 
evening before: 

“He must die!” 




CHAPTER XVII 

THE CHASM OF DEATH 

After their unhappy night escapade, d’Artagnan and Ara- 
mis lost all hope of finding the Cavalier in London. They 
now decided to let the faithful Patrick conduct them to the 
castle of Kildar. 

At first they thought of appealing to Lord Montague 
for additional men-at-arms to accompany them; but upon 
reflection they gave this up as useless and even dangerous. 

“A large army is made for defeat/’ said the Abbe. 

“Moreover,” remarked the Musketeer, “three bold men 
may succeed where fifty would fail.” 

They also were sure in this way to leave no stragglers 
behind. The skirmish through which they had gone had 
now bound Patrick to them in blind loyalty; they were 
amused fay the sudden loquacity that accompanied his re- 
assured frame of mind. 

Without awaiting the return of Bazin, who, we recall, 
had gone as a messenger to Claire de Cernay, they set 
out at once, three avengers bound for the north. They 
ate at farm-houses and lightened thier journey by listening 
to Patrick who was now as communicative as he had be- 
fore been taciturn. But d’Artagnan was no longer the 

243 



244 


THE HEIR OF BUCKINGHAM 


carefree companion of other days. He brooded over the 
deep wrong done him by de Bergerac — the most terrible 
insult that he had ever been forced to endure. 

“He treated me as a spy, after I had spared him, saved 
him! And at this public affront, /, d’Artagnan, had to 
withdraw! Ah, the Queen will never know what that 
silence cost me. For me to remain silent, when my blood 
boiled to avenge an insult by a counter insult so great as to 
force him to fight — with a chance to slay him on the spot!’^ 

Aramis divined the melancholy that came from his 
friend’s wounded honor, but he carefully avoided the ap- 
pearance of sympathy. He seemed not to notice the sadness 
or its causes. When someone on foot or in a carriage 
passed, he would enquire casually: 

^^Have you seen recently a gentleman with a great aqui- 
line nose?” 

The reply was always negative. 

“Well, have you seen a great, fat gant of a man with 
a smiling face and beside him a weazened little fellow 
with a red nose?” 

“No, neither of them.” 

These replies are not to be wondered at. Travellers 
could hardly have met the men described when these men 
were actually behind our three avengers. Cyrano, Saint- 
Amant, and Linieres were the rear-guard of the MacLegor 
band, and did not leave London until those who planned 
to pursue them had themselves set out. 

The two Frenchmen, guided by the Irishman, reached 
the foot of the Highlands after a successful trip in which 
there were no incidents worth recording. The mountains 
facing them rose abruptly. Patrick led the way up steep 
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paths which grew narrower with the ascent until they were 
mere winding threads on the mountain’s side. It was 
upon one of these trails that they met by chance Duretete, 
mounted on a plough-horse. 

^'Monsieur the jailer, just what are you doing here?” 

“You know well,” replied the brave fellow. “I am 
on the same scent and the same business that you are. 
Let me pass.” 

“Yes, but a moment. Are you seeking the Cavalier?” 

“Never!” sneered Duretete. will be made to pay 

and without my aid — ^no, the man I’m dogging is my 
tempter, the Limb of Satan, the Prince of Evil — he who 
caused my fall and twice stole my prisoners from me. I 
shall follow his steps until I destroy him!” 

“So this comedy is turning into tragedy,” thought the 
Musketeer. “The blind hatred of a feeble mind against 
the man who led him into temptation and then tricked 
him.” 

The jailer continued on his way, his eyes having the 
glassy stare of one driven by an hallucination. 

“He shall die and by my hand. I have sworn it. He 
shall die a brutal death from which his devil’s power can 
not save him!” 

“MorA’/” d’Artagnan shivered. “Monsieur de Ber- 
gerac does not deserve such a fate.” 

Then suddenly he called back: 

^^Sandis! DuretSte, you then know where Monsieur de 
Bergerac is?” 

^^Parbleu^ yes, I have followed him from London!” 

^*So have we, but we haven’t found him.” 

“You are here before him. But he has approached 
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nearer during the night; they are travelling rapidly. The 
main body of the Puritans has taken the mountain pass we 
are on now — if it weren’t for the rocks you could see the 
signs of their passage.” 

Duretete then kicked the sides of his mount and dashed 
away. 

A sudden devilish joy, a joy based on hate, iilled d’Ar- 
tagnan’s breast; forgetting eveiy'thing, his mission, the dan- 
gers on every side, both to him and to the Cavalier, he 
uttered a deep groan of relief. Now at last he could endure 
the shame of his insulted honor. Soon it would be puri- 
fied in Cyrano’s blood — or his own. Aramis and Patrick, 
sensing the depth of this passion, vainly urged prudence. 

Prudence! Ah, what did prudence mean now? He 
kne’w, he could understand only one thing: Cyrano, the 
man who had treated him as a spy, was near! Earth was 
too small to hold them both. 

Patrick diplomatically prepared to take another trail, 
longer, he said, but perhaps safer. Aramis checked him 
with a gesture. Such a plan would only pour oil on the 
flames. He knew his friend too well to think of tempo- 
rizing; once his decision was taken, he could never be 
turned aside. 

D’Artagnan explained his plans: 

friends, we separate here. In a moment of su- 
preme renunciation I placed duty before honor. But the 
suffering this causes has become intolerable. It must be 
healed. Stained by one damning word, I am perhaps 
unworthy o£ reaching the promised land . , . ! You 
pity me, but yet you understand. You two must carry 
on the just cause in which I should like to help; but another 
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and more imperious duty calls me — my honor must be re- 
stored. 

“Ohj my friends, my friends,” he continued passion- 
ately, “the time for laughter is gone, and gone the friendly 
combat with an honorable adversary. Henceforth it is a 
contest, body to body, without quarter, and with one wit- 
ness only, and He an impartial one — God shall judge be- 
tween us.” 

Then, waving farewell to his two saddened compan- 
ions, he turned his horse into the precipitous path and 
started down at a full gallop, at the risk of his neck. 
Heaven alone knew if he would ever return to his friends. 

“Devil take this path!” said Saint- Amant, mopping his 
brow. 

“Yes, it’s the path of the damned!” agreed Linieres. 
“If we ever get out of this, Fll offer a big something or 
other to my patron saint.” 

‘Tt will be a libation of wine. Monsieur the devotee of 
Bacchus,” laughed Cyrano. “Pluck up your spirits, we’ll 
soon reach the end.” 

“That’s all very well for you, Savinien; the sharp stones 
don’t hurt your toughened hide! And how much resistance 
do you offer to the wind anyway? But look at me — the 
wind takes my poor paunch for a ball to bat about ! ” 

^^Speak up, Linieres, where are our enemies?” 

“I left them resting last night all very cozy with sup- 
per ready, while we, as though driven by the devil, make 
forced marches by night,” 

“Shouldn’t we overtake them and then get ahead of them 
in these defiles?” 



THE HEIR OF BUCKINGHAM 


Z4B 

'Where we could break our necks for the pleasure of 
MacLegorr” 

'^Yetj we must not abandon our Mysterious Cavalier to 
Lord Montague and to the Cardinal and his party.” 

"Bah! Lord Montague seems to me to care as much for 
us as he does for the Pope^s breeks. He doesn t even pur- 
sue us . . . since we have on our tracks only a trio of 
horsemen and one of them an old man.” 

“Who is the old chapr” 

“Some guide, probably.” 

Saint-Amant mopped his head for the hundredth time, 
and observed pointedly: 

“After all, this Monsieur d^'Artagnan has a good deal of 
courage to go out almost single-handed against a troop of 
armed men.” 

^^Vivadiousy all that means is that having failed to take 
us by force, he gave up that trick. But what new scheme 
is he plotting?” 

“Savinien, my boy, I am afraid you are hardly fair to 
this man.” 

“You keep insisting that he is generous, and yet he be- 
haved like an officer of the police.” 

“Not at all! I saw him spare us on the Abbeville road,” 

“A trick, you blind mule. He spared us for one pur- 
pose 5 thanks to us, he hoped to track down the Cavalier.^^ 

“Surely, Savinien, if love can be blind, hatred can be 
also . . . your eyes are crossed when it comes to seeing 
d’Artagnan.” 

“And as for you, the world is black as soon as Mac- 
Legor is mentioned.” 
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“And here is the reason: the soft eyes of the sister do not 
illumine the world for meP 

Cyrano, annoyed, bit his lip at this thrust. 

“You big gourmand, you can’t see further than the end 
of your nose.” 

“If you could see as far as the tip of yours you would 
do well.” 

This last remark was made in Saint-Amant’s mind, for 
he knew it was too dangerous a thing to say aloud. 

The sun had now set behind the peaks. Night was fall- 
ing. The sky was clear, sparkling with stars. Moon- 
light flooded the earth. After their banter, they fell into 
silence. They climbed the narrow path in Indian file. 
There was constant danger both from the loose stones that 
caused the horses to stumble and from the dark shadows 
that alternated with the patches of bright moonlight. 

The path hugged the shoulder of the mountain. On one 
side the sharp precipice loomed constantly, the dislodged 
stones would roll down into the abyss and the faint sound 
of impact indicated the profound depth they reached. They 
had slowed up to take a turn where the loose stones made 
extreme caution necessary, when Cyrano suddenly called: 

“Halt!” 

A gust of wind seemed to bring a familiar sound to his 
ears. Yet, surely, it was impossible that on the edge of 
these dangerous cliflFs, he could hear the galloping of a 
horse* 

“What mad man would dare risk it?” he reflected. 

But he was not mistaken. The eyes of the three trav- 
ellers turned toward the direction of the sound and soon 
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on the perilous flank of the mountain they beheld the horse- 
man. The moonlight silhouetted him sharply; at the risk 
of life and limb, he was urging on his mount and even 
driving spurs into his flank. Cyrano directed his com- 
panions to pass over the dangerous turn, while he remained 
rooted to the spot, his feet within a few inches of the per- 
ilous precipice. 

Suddenly a cry came from his lips. 

^^D’Artagnan!” 

The man he had insulted was coming! Hardly realiz- 
ing it himself, he had been waiting for his enemy to appear . 
At last! 

There was a brief dialog:ue between the two adversaries; 
a short distance away Saint-Amant and Linieres looked 
helplessly on, unwilling witnesses of a mortal combat that 
must be fought on a narrow path where two could not 
stand abreast. 

^^Yes,” shouted the Musketeer, replying to Cyrano’s ex- 
clamation, ^y’Artagnan has come to ask you, Monsieur de 
Bergerac, if you still take him for a policeman and a spy?” 

^'This has been decreed fay Fate,” said Cyrano speaking 
half to himself. “Better late than never, and here is 
the place, for we are following the same path.” 

^^Cadedisy and a path which has a foothold for one only 1 
A path on which one will give way to the other. And this 
time you cannot refuse to draw the sword against me. . . 

“And if I do refuse?” 

“Then I shall pass, just the same.” 

“To join the Cavalier TancrMe, whom you seek?” 

“Thank you, you always know everything,” sneered the 
Musketeer. 
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^‘The die is cast. We must fight it out.” 

Both horsemen dismounted quickly and sought on the 
rocky side of the mountain some projection to which to 
attach the bridles of their horses. They found nothing; the 
wall was as smooth as it was steep, and on the path the wind 
and heavy rains had swept all growth away so that not 
even the heather clung there. Saint-Amant and Linieres 
were too far away to offer aid to either antagonist. 

Finally, abandoning the impossible, the Musketeer called 
impatiently: 

“We can still manage, Monsieur de Bergerac!” 

He passed the bridle of his horse over his left arm, 
steadied his feet as well as he could, and drew his sword. 
The next moment Cyrano had done likewise and the duel 
began. 

An epic fight, a thrilling and terrible contest, which 
took place on a path no wider than the breadth of a man^s 
shoulders and on one side bordered by a precipice into 
which the first false step would plunge the unlucky one to 
his death. 

The struggle was also extraordinary because of its limi- 
tations: the two principals were prevented from retreating 
by the bulk of their horses and neither could take a step 
to one side to avoid his enemy’s blade, for the chasm opened 
to swallow up the first who moved. 

It was a pitiless combat in which no quarter was asked 
or given. A wild and bitter fight which made the his- 
toric conflicts of Amadis of Gaul or of Ariosto seem like 
child’s play. 

Nearby were the two agonized witnesses, powerless to 
stop the duel, a duel which imperilled the life of a third 
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person — Tancrede. The swords rang. Not a word was 
spoken. The echoes of the mountain carried away and 
magnified the clashing of steel. There were attacks, feints, 
touches. The echoes at moments seemed mirthful and 
then again mournful. 

Is our sympathy to be with Cyrano, blindly sacrificing 
himself for his friend — and oh, irony! — whose success 
will bring disaster to the very friend in whose defence he 
is fighting? Or is it to be with d’Artagnan, so brave 
and generous, who, stinging under a mortal insult, is seek- 
ing justice? 

We ourselves shudder while relating the details of the 
combat which through a fatal misunderstanding imperils 
two noble hearts. Either result will be lamentable, for 
the victor when once he learns the truth, will shed end- 
less tears over his dead antagonist. 

Blood began to flow from surface wounds. The two 
swordsmen were the greatest of their day and neither spared 
the other. They fought with feet fixed on the ground and 
no blow could be side-stepped. Death faced them on 
G\cxy hand. They knew that a moment’s wavering was 
suicide. ^ 

Aramis and Patrick O’Brien had had no intention 
abandoning their friend as he suggested: they had followed 
his headlong descent from a distance keeping him in sight 
as well as they might. They too arrived at the rocky ledge. 
When they saw the combat that was taking place they drew 
in their horses and, breathless, gazed at the titanic struggle 
that the moon, appearing from behind a cloud, now lighted 
up. 

The spectators watched in dead silence, a silence broken 
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only by the scrape of steel on steel, or the clash of a guard 
when struck. When would fate decide between these two 
swordsmen, each so brave and noble, each so convinced of 
the righteousness of his cause? 

The silence was hardest for Cyrano to endure; he was 
the first to break it. He aimed at the head of his ad- 
versary, crying: 

“This for Monsieur le Cardinal ! 

“His Eminence is not at home!” gibed the Musketeer, 
parrying the thrust skillfully; then, as he himself attacked, 
he exclaimed: 

“And this is for God! ” 

Light gravel had been falling for some moments from 
the cliff above and there was a constant low, rumbling 
noise — the kind of noise that is sometimes forerunner of 
a landslide. Had God only awaited the invocation of 
His name before deciding between the combatants? 

Suddenly a hideous cracking sound was heard, followed 
by a boom not unlike distant thunder. Four voices raised 
in terror pierced through the roar of the falling mass 
fiym the mountain. 

Before Cyrano’s eyes there plunged downward a huge 
mass of debris, accompanied by a strong wind that blew 
clouds of dust with it. 

The horses cowered back terrified, their nostrils smok- 
ing, legs quivering, wild with fright, frantic to escape 
this terrible danger. 

Completely stunned, Cyrano stared about him. He 
looked at his hand — only the hilt of a broken sword was 
left. He glanced along the ledge to discover his ad- 
versary. 
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Then, at last, the truth dawned upon him. 
an oath of horror. 

D’Artagnan and his horse had disappeared! 
been swept away by the avalanche. 


He uttered 
Both had 





CHAPTER XVIII 

THE GHOST OF BUCKINGHAM 

About the time that these incidents in the mountains oc- 
curred, a few hours journey from the chasm of death, a 
brilliant cortege of horsemen accompanying a litter, defiled 
from a pass in the Grampians. 

These mountains form the backbone of Scotland. They 
rise in the southwest near Lake Etive, in the county of 
Argyle, and their rugged granite masses follow to the 
northeast and nearly reach the mouth of the Dee. They 
separate the Scotch lowlands from the highlands. 

In the shadow of the peak of Cairngorn, in the county 
of Angus, rose the vast battlements of Kildar Castle. The 
travellers were met by a piper and by a large group made 
up of Highland lairds, farmers, and peasants. The piper 
with his bag-pipe was already playing joyous airs, while 
the crowd gave a hearty welcome to the newcomers. 

Headed by the ever haughty MacLegor, the group of 
horsemen filed into the great court of the castle. Harry 
presented his young companion to the chiefs of the clan; 
his manner was courteous but his words brief: 

^‘The Cavalier Tancrede, my very prized assistant.^’ 

The Countess of Suttland also made her entry and was 

zss 
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greeted with rude gallantry by all the young nobles at- 
tached to the clan of Angus MacDiarmid. 

The Cavalier was left to himself and gazed with awe 
at the imposing spectacle. Eveiything was new to him. 
He noticed to his surprise that the apparent familiarity of 
the lords was strictly confined to their own class. He was 
amused by their gallantry toward the Countess, whom, 
since the famous night spent in her apartment, he had 
rather carefully avoided. Why, it would be hard to tell, 
but he at last realized that his “little mother” loved him 
with something more than maternal affection. He was 
not afraid — only cautious. 

When the greetings in the court were over, Tancrede 
went into the great Gothic hall where the old Laird of 
Kildar was to receive them. 

The Cavalier had asked about the Laird during the jour- 
ney. He had been told that the old man lived a solitary 
life. He kept to his room, silent and melancholy. His 
door was always locked, he admitted only his chaplain — 
an aged man whose mind seemed as weak as his own — and 
his dog, an extremely old collie. 

MacLegor had insisted that the Laird be informed of 
the arrival of his children. The Laird came into the hall, 
a strange, lonely figure, racked with grief and sorrow. 
His step was faltering but he straightened himself to re- 
ceive the salute of his heir and, with grave tenderness, the 
perfunctoi*}" kiss of his daughter. 

Suddenly the Laird seemed to have received a shock. 
He tried to step back but could not. He stood transfixed, 
his eyes staring, his lips moving nervously. What caused 
this strong emotion? Surely not our Cavalier, who was 
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bowing respectfully before him! The old nobleman did 
not return the salute. At last when he was able to move 
his atrophied limbs he started to withdraw, pushing from 
his sight with outstretched hands the disturbing vision of 
an endless nightmare. 

Harry turned pale, went straight to his father, took 
his quivering arm and led him quickly from the hall and 
away from the awakening curiosity. 

Once alone with him he asked: 

"^^What’s the matter, father? What are you disturbed 
about?” 

Angus answered with these mysterious words: 

^^He, he has come back. . . . My dreams said he would 
come back.” 

^^Madness! You are giving way to hallucinations.” 

Angus shook his white head obstinately. 

is he. I recognized him at once 5 I — it is — 

He spoke a name; MacLegor smothered it on the lips 
which he covered with his hand. It was a name never to 
be mentioned in that house. Harry cast a stealthy glance 
about to see that no one had heard. He then called the 
Laird’s servants and confided to them their stupefied mas- 
ter; after which he returned to the hall, where a banquet 
was being prepared. His sister awaited him. In a low 
voice, she asked: 

^^Well, we are not mistaken?” 

^‘No, he recognized him.” 

The Countess was prepared for this and yet it startled 
her. 

In the meantime Tancrede, the innocent cause of this 
scene, had noticed nothing out of the way. The costume of 
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the men amused him, as did the strangeness of the cus- 
toms that seemed half pastoral eclogue, half Roman de 
gesies. He watched with the keenest interest all the prep- 
arations for the banquet. 

Meats and especially drinks were lavishly spread out on 
the table. Huge candelabra had been placed at either 
end, in which were set torches steeped in resin, whose 
ruddy glow reached to the arches and threw into relief 
the carvings of the supporting columns. The banquet it- 
self was lively, even noisy, lasting well into the night. 
The jovial guests ate and drank with the abandon of those 
who do not have to think of their digestions. The bag- 
pipes played and everyone joined in singing the old ballads 
telling of love or war. 

The success of the enterprise was drunk in many toasts. 
Finally Hariy^ MacLegor and the Countess Daisy with- 
drew. This was to indicate that strict formality was at 
an end, and that the banquet could now become whatever 
the guests desired to make it. 

The Cavalier remained at the feast, refusing to drink 
any further toasts, but following with the liveliest inter- 
est the scene that became more varied as time sped. He 
heard old stories and legends. He was amazed that the 
guests were able to continue seated at table after their 
generous potions. Faces burned ruddier — but it may have 
been the ruddy torches. 

^^Mazette, this would be the company for our friend 
Linieres,” he reflected, “to say nothing of Saint-Amant — 
too bad they are delayed! What can have happened to 
them in the Grampians?” 
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No presentiment crossed the Cavalier’s mind to tell him 
that in a nearby room enemies were plotting his death. 
His fate was being decided and he remained unsuspecting. 
The brother and sister were now closeted together. Each 
was feeling for the hidden thought of the other. 

^‘^We must come to a conclusion,” said MacLegor after 
a silence. 

“It is high time,” agreed Daisy. “We have delayed too 
long already.” 

“No, we couldn’t have killed him on the way here. 
To have acted too soon would have been rash. There 
would have been eye-witnesses.” 

“We might have got rid of them.” 

“A difficult procedure. And afterward^ how should 
we have explained his ^absence’ to our people or to his 
friends?” 

“His friends! Bah, we don’t have to consider that 
crowd.” 

“My dear sister, if it weren’t for this dull-witted de 
Bergerac, the Cavalier would be in the hands of Montague 
and our game would be up!” 

Silence fell again. The very thought of a meeting be- 
tween Montague and TancrMe caused a shiver of fear to 
run through both of them. 

They had been successful through a dastardly and suc- 
cessful plot evolved by Vauselle. Their position was high, 
but they knew it rested on an uncertain foundation. To- 
day they were rich, powerful, respected (or at least feared), 
popular (or outwardly so) ; tomorrow they might be de- 
nounced and pursued as thieves and assassins. Already 
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that would have been their fate had not a happy chance 
and the quick complicity of Vauselle placed their enemy 
in their hands. For this Daisy quite justly took no little 
credit to herself. 

The brother and sister were well aware that the cloud 
which had settled on the old Daird^s mind threatened to 
envelop them too, for they were the real assassins of the 
King’s favorite. They had directed Felton’s blow and 
the blood of Buckingham cried for vengeance. This time 
they had no choice; they could not procrastinate, hesitate, 
or turn back. Twice this boy had slipped through their 
Engers; their accomplices had failed them or had been 
bought off. 

‘"No more accomplices!” growled MacLegor, making a 
gesture as of an executioner’s axe falling on a head. ^^We 
must act alone!” 

^^At last light dawns on you,” Daisy agreed trium- 
phantly. “Had you but realized this sooner, we should 
have been spared much trouble. Act for yourself — al- 
ways! The hireling’s arm is uncertain and you pay high 
for that uncertainty.” 

“I paid well, but I’ll take no chances on losing this 
time ! ” 

“Good! Keep to that decision. What is he doing 
now?” 

Harry pressed his sister’s hand and with smirking gaiety 
whispered in her ear: 

“He? I’ll tell you. The sot is intoxicating himself 
with drink and song. Nothing warns him of the blow that 
is aimed at him. Well, at least he is well entertained 
as his last moments draw near.” 
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one will warn him this time! Tell me, his friends 
— how about them?” 

^^There’s not the least danger from that quarter. A fic- 
titious message purporting to come from Cromwell has 
forced them to return to London with all speed.” 

“A wise precaution! And Montague’s men?” 

“ni have to explain the whole plan, Daisy. As de 
Bergerac and his companions turn back they will have to 
meet Montague’s men on the narrow mountain path where 
it crosses — you know the spot — on the side of Cairngorn.” 

“Then they must be battling at this very moment? 
Splendid, Harry! Fate is with us!” 

“Yes, ^those whom the gods pursue, they render blind.’ ” 

They both laughed, such a laugh as the Devil must give 
when he has ensnared his prey. Their vulture claws held 
the little bird who had innocently visited their mountain 
eyrie; beak and claw would soon tear him limb from 
limb; no human power could save him from their clutches. 

“God, Himself,” cried MacLegor, exulting at his com- 
ing victory, “God, Himself cannot stop us now.” 

“Never!” agreed Daisy firmly. “His power stops 
where ours begins ! ” 

She had hardly finished these words when there came 
from behind her an exclamation: 

“Blasphemy!” 

Brother and sister turned, ready to seize the intruder. 

“Father!” they gasped. 

Angus MacDiarmid, the instrument of the first crime, 
walked slowly toward them, a terrible, threatening figure, 
ravaged by remorse. He had come in like a ghost through 
a secret door unknown even to his children. His voice was 
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broken with anguish, but he spoke like one of the prophets 
of old: 

“My children, do not tempt God! Do not draw down 
upon you the wrath of Him who is alone the Judge of the 
living and the dead/’ 

The appeal exasperated MacLegor. 

“Was His almight)^ power able to check the blow you 
aimed at the heart of Buckingham? Hardly!” 

“God sees everything. God knows everything. He is 
everywhere.” 

“That may be so, but, I repeat. He did not turn aside 
the dagger of Felton from the breast of my lord the 
Duke. He did not save the father, nor will He the son!” 

“Blind, mad, and unhappy children!” cried the old man, 
as his voice gathered strength. “If He did not save the 
father. He set the mark of blood on the brow of the mur- 
derers. This mark burns, eats its way, kills!” 

^^Hallucinations ! Visions! Ghosts!” 

“MacLegor, I speak the truth, the cruel truth! John 
Felton paid the penalty of his crime at Portsmouth and 
God in His mercy may have pardoned the condemned 
man. But I, Angus MacDiarmid, who planned the 
crime and am most culpable, have never expiated the deed 
and have never been forgiven.” 

‘Tet your Supreme Ruler reach down and perform a 
miracle if He wishes to save him.” 

“Blasphemy, again! If you have no pity on me, Mac- 
Legor, at least, I implore you, have pity on yourself.” 

Pity was not understood by this brother and sister. They 
shook their heads. The old Laird trembled, his knees 
shook, but he appealed again: 



THE GHOST OF BUCKINGHAM 


2^3 


“It was for you that I committed that crime, for you that 
innocent blood was shed. The gold was near, almost 
in my hands. I was tempted. I wished it to be yours. 
I took it and I gave it to you. I could keep none of it — 
it was for you. But to me belong the crime and what fol- 
lowed — remorse, sleepless nights of a haunted being, eter- 
nal damnation, perhaps. This has been my fate; just this! 
And now, alas — ” 

“It is our ruin, if he lives.” 

“MacLegor, if he dies, it is worse ruin! You will, my 
son, experience all the torments I have endured. You 
will curse your father — ^you will even cry out against 
the mother who brought you into a world where one suf- 
fers the nameless tortures that I have borne for you, you 
two, my own children. . . . Ah, God, hell is an easier 
choice ! ” 

Harry^s only response was an incredulous, mocking laugh. 

The father’s head fell forward; he was the picture of 
desolation. He lifted his head and turned toward the 
Countess of Suttland who had acted as though this appeal 
did not concern her; 

“You, my little girl, so pure, so beautiful with your 
angel-face — you will spare this boy, will you not? Plead 
his case with your brother, plead mine, plead for us all!” 

The girl drew her brows together, and said slowly; 

“He must die!” 

The old man shrank from her in horror. Whose was 
this Medusa face? Not his daughter^ not his angel’s! 
Was it then true — she could assume the aspect of a fallen 
angel? He turned his eyes from her, but continued: 

“After all, he does not menace you, this boy. You are 



THE HEIR OF BUCKINGHAM 


264 

safe, rich in your dead husband’s fortune, independent. 
You have nothing to gain by this death — Oh my child, my 
darling, be merciful, spare him!” 

“He must die!” 

Stunned, the old man could only wring his withered 
hands. 

“You hate him, then. And why?” 

The Countess’s lips did not pronounce the name of 
Claire de Cernay, that name that had been breathed into 
her ear like an insult. The festering wound had turned 
her into a vindictive, relentless creature. For the third 
time her lips, that seemed so lovely, so pure, let fall the 
words that she hoped would pierce the heart of her happy 
rival : 

“He must die!” 

The Laird dragged himself toward his son, twisting his 
hands as he went. He steadied himself by the back of a 
chair, and made a movement as though to kneel. 

“Harry,” he implored, “shed no blood. For having 
once shed blood, I have suflFered tortures. Have mercy, my 
son. Do not send another ghost of a murdered man to 
haunt these blood-stained walls.” 

The younger man was silent. After some moments’ re- 
flection, he said. 

“Very well! To please you, father, your walls shall 
not be stained by the shedding of his blood nor will the 
laws of hosfitality be violated under your roofP^ 

The old Laird was reassured, but his efforts had so ex- 
hausted him that he sank back into the apathy from which 
the agony of remorse had for a short time drawn him. He 
was like a child, when his son led him back to his room 
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and placed him in his own arm-chair; his collie lay wait- 
ing by the chair; the chaplain, his only human companion, 
also waited. This chaplain had one pleasure, that of 
stabbing rats aroused by the collie; when he caught one he 
would exclaim: 

“Strike, George!” 

Like that of his master, the mental weakness of the 
Presbyterian clergyman dated from the time of Bucking- 
ham’s death; his madness took the form of endlessly imi- 
tating the gesture of Lieutenant Felton when he had 
stabbed Buckingham. 

Thus was inexorably re-enacted an old murder, the 
memory of which agonized the Laird Angus. In spite of 
himself, he was forced to see this scene continually re- 
enacted in his own room, before his own eyes. 





CHAPTER XIX 

D^ARTAGNAN AGAINST CYRANO 

Harry had no sooner entered the room where his sister 
awaited him than she greeted him sarcastically: 

‘‘Didn’t I say you would spare him?” 

MacLegor’s gesture imposed silence. He carefully 
double-locked the door and barricaded the false door 
through which his father had surprised them; then going 
close to Daisy, he whispered: 

“What makes you think Fll spare him?” 

“Am I dreaming? Didn’t I hear you say: "His blood 
shall not flow?’” 

“And that deceived you? Are deaths always bloody?” 

“ ‘Under this roof the life of the guest shall be safe/ ” 

“Can’t he be lured away?” 

The Countess of Suttland uttered a cry of Joy: 

“I understand you! We understand each other. You 
are truly a MacLegor!” 

“When tomorrow dawns he will no longer be in our 
path. I swear it. But, there will be no blood-shed; no 
second spectre will haunt this castle. But rest assured; 
from this moment his death is a certainty; even the place 
has been chosen.” 
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^ Where? — tell me/’ 

Harry led his sister to the window and pointed to some- 
thing that could be dimly seen through the glass — the dark 
ruin of an old feudal tower which revealed its colossal 
and sinister bulk in the moonlight. 

“There! In the donjon of the Cursed CastleP 

The avalanche of rock and earth tore its way down the 
mountain, plunging to the depths below. Cyrano stood 
looking with strained eyes into the gulf down which his 
adversary had disappeared. 

The four witnesses of this epic combat, brought at its 
climax so suddenly and strangely to an end, also stood for 
a moment speechless, horrified by the tragedy. Then they 
made their way toward the path of the boulder, Aramis 
and Patrick quickly from their side, Saint-Amant and Li- 
nieres more slowly because of the obstructions. 

At last they met. Looking up, instinctively, to the place 
whence the avalanche had come, there, at a great height 
above them, they saw a misshapen creature who was reck- 
lessly leaning over the cliff in order to peer into the 
chasm below. A ray of moonlight played on the face of 
this strange being and four voices exclaimed: 

“Duretete!” 

And it was he, indeed. With his brute tenacity and 
fixed idea of vengeance, the jailer of the Bastille came to 
to restore his own peace of mind by destroying his enemy, 
the demon who had tormented him and who was the instru- 
ment of his fall. From the crest of the mountain, he had 
been for a quarter of an hour following the progress of 
Cyrano’s party, until he came to a point where a great 
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boulder balanced unsteadily on the edge of the moun- 
tain. 

He had observed the conflict of the Gascons on the path 
below and assured himself that the boulder once precipi- 
tated would crush the combatants. One of them he was 
sure was Cyrano — Beelzebub, the Evil Spirit who should 
be sent back to his infernal dwelling place. 

Quickly he set to work and, using nothing but his own 
hands, succeeded in pushing the boulder over the edge. 
He laughed brutally as he saw the mass of Grampian rock 
plunge into the dark chasm, and drop down the steep gran- 
ite wall, carrying with it on its way, even the ledge of 
the path and, necessarily, the expiatory victim who stood 
there. From such a height, he could not recognize d'Ar- 
tagnan, but was sure that the body which fell in the cloud 
of dust and shower of stones was that of Bergerac. 

C onsummatum est! as the cursed preacher of Picardy 
said.'' With these words he walked away content, and 
disappeared among the rocks. Aramis climbed to the 
edge of the chasm. It was better to aid the victim than 
to pursue the murderer. He leaned over the abyss and 
called aloud: 

^^D'Artagnan, my friend, my best friend, friend of my 
youth! — have you escaped a thousand times from great 
peril, backed by your courage and by your sword, only to 
perish here by the hand of a miserable assassin.? My 
friend, my brother, I will avenge you, I swear it. May 
God, who hears me and judges me, aid me in this!” 

Cyrano’s companions suddenly looked at each other as 
they heard the accents of this voice j they listened with fixed 
attention and showed increased signs of amazement- 
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* Where have we heard that voice?” 

The face of the Musketeer’s friend was in shadow. He 
took ofiF his hat, and knelt down, as before a tomb, for 
prayer. Then the three habitu& of the Cabaret des Poetes 
— ^alas! how far away — ^looked at each other questioningly. 
Three answers came simultaneously: 

**The preacher of the cellar!” 

“The commentator on Saint Pauli” 

“The donor of the key of salvation!” 

Cyrano remained dumb before this figure in prayer. 
His face was convulsed by the bitterness of a thought that 
overwhelmed him. 

When Aramis stood up, his eyes were misty. 

The Gascon uncovered and questioned hesitatingly: 

“We have met before, have we not. Monsieur?” 

“Yes, in London. We were on opposite sides.” 

The priest spoke coldly and was about to turn his back. 
The Gascon went on: 

“Please forgive me. I wish to say something else. My 
friends and I endured a hard siege, became prisoners; we 
remained in serious peril, until an unknown hand provi- 
dentially drew us from the net.” 

“ TrovidentiaP is the word,” said the two others. 

“We have long wondered who could have sent us this 
unknown deliverer.” 

“We have long wondered,” repeated Linieres’ echo. 

“At present I am forced to believe that that saving hand, 
Monsieur, was yours and that he who planned the aid 
was — 

Cyrano choked and could not speak; he made an at- 
tempt but could only point to the precipice. 
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was — ^it was he?” 

"^Monsieur, the secret was my friend’s. He has taken 
it with him.” 

Cyrano’s remorse was so great that he was forced to 
speak. 

I see, I begin to see. And I was dull enough, un- 
just enough, vile enough, to insult this noble heart, calum- 
niate it. I am the cause of his death. Ah, it’s too cruel, 
I can do nothing for him, he is dead! He can never know 
my grief! Grant me pardon.” 

*^Ask that forgiveness of Him who alone can now grant 
it.” 

Aramis turned to mount his horse. The poet again 
stopped him: 

‘‘Have mercy, and do not leave me thus, I beg of you. 
You were his friend, do not leave me without a word, 
with such a load on my conscience.” 

The Abbe was moved. In spite of himself he felt the 
depth and sincerity of this contrition, but what could he do? 

“Time is pressing,” he said. “We can do no more for 
my lost friend but weep for him and avenge him. But 
before that task, there is work that brooks no delay.” 

“Work?” 

“His work,” said the Abbe sadly with an eloquent ges- 
ture. 

“Monsieur, whatever the work, I offer my aid. Ac- 
cept it. It will be the beginning of my expiation. What 
is this work?” 

“He alone could have explained it.” 

'‘Have pity on me. Ah, I know it now! I was de- 
ceived. Whenever he crossed my path I thought him an 
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enemy 5 I found him everywhere that the Cavalier went. 
And then again here! ... I must be frank — I thought 
you were our adversaries. It was foolish, I know that 
now; three men alone, what harm could they do? 

“I know that you are thinking now not of your loss, 
but of the Cavalier’s safety. It agonizes me to know that 
the bitter misunderstanding exists yet, and that I can not 
join you to help our Cavalier. Ah! d’Artagnan warned 
me, 'You will shed tears of blood.’ And you see, Monsieur, 
I already weep. I weep for him I supposed my enemy. 
God knows that I would joyfully throw myself into this 
chasm if it would bring life back to d’Artagnan; he is a 
hundred times more worthy to live than I!” 

No one could hear this sincere confession without be- 
ing touched. Aramis did not speak but made a gesture 
of regret. Patrick came quickly forward and pushing 
past Aramis took up the conversation: 

"God has said 'Peace to men of good will.’ If you are 
sincere and loyal, here is the moment to prove it. You 
ask, gentlemen, why we are following the Cavalier. I 
will tell you. We are seeking to save the son of my old 
master, the Duke of Buckingham, from the hands of those 
who assassinated his father, and stole his fortune — ” 

Amazement fell on the group. 

"The son of Buckingham!” 

Cyrano moved forward impetuously: 

^^Mordious! Come! We are with you!” 

The two groups were about to set out and to leave the 
scene of such bravery and tragedy, when Cyrano, who 
seemed not able to tear himself from the precipice, came 
toward Aramis and said: 
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‘‘No, it is not possible. Monsieur d’Artagnan would 
iiot refuse to answer me when I implore his pardon.” 

Then as the four looked on, a strange scene was enacted. 
Cyrano leaned sharply over the chasm and with the clarion 
voice we know so well shouted three times into the abyss. 

“D’Artagnan! D^Artagnan 1 D*Artagnan ! ” 

The echoes of the gorge caught the tones and resounded 
to the name. Aramis thought the Gascon mad and tried 
to draw him back, but Cyrano remained, his hand to his 
ear listening intently. 

“If Monsieur d’Artagnan does not reply,” he said, now 
almost beside himself, “it is because he will not forgive me. 
In that case, Sandious! I will ask his reason why — ^and 
we will have it out — there where he is.” 

At that moment from the bottom of the precipice a 
faint moan was heard, more like the moaning of the wind 
than the plaint of a human being. Cyrano sprang into an 
erect position: 

“Monsieur d’Artagnan lives, and I shall be forgiven!” 

He was not deceived. It was the low moan of an in- 
jured creature, and the sound came from the man he be- 
lieved he had killed, the man who had conquered him not 
by arms but by generosity, and whom he must now save at 
all costs, in order to make him his friend- Cyrano was 
already unbuckling his belt and taking off his pourpoint; 
the others tossing the bridles of their horses to Patrick ran 
to aid Cyrano. 

Without a word, but swiftly, they rolled up their man- 
tles and tied them end to end; to lengthen this improvised 
rope, all possible straps and belts were added. Cryano 
swung off into the abyss sustained by the combined efforts 
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of the powerful Saint-Amant and the sinewy chaplain. 

^^Let out the rope.” 

The descent was successful j the bold Cyrano risked 
breaking his bones if the improvised rope did not hold, but 
he eased his weight by resting his feet on jutting rocks and 
by seizing branches or herbage, and gripping his fingers into 
fissures ; descending gradually, he disappeared into the dark- 
ness that closed around him. 

“Be careful now,” said Linieres. a question of 

enough rope!” 

Fear agonized those who paid it out, for only a few feet 
of it still remained. At that moment a cry came from the 
abyss. 

“Stop!” 

“At last! What a relief!” 

Aramis and Saint-Amant held fast, but both of them were 
sweating and breathing hard. Linieres was lying flat on 
his stomach by the edge of the ravine, trying to pierce 
the obscurity with his eyes; it seemed to him that he could 
detect a slight, uncertain movement. 

“Up a bit — gently, now!” 

Muscles became taut again and the small Linieres joined 
the others to add his weakness to their strength; slowly the 
rope was pulled up. Hope gave them two-fold strength. 
In the midst of the abyss were two men, clinging together, 
one nearly exhausted after a superhuman effort, the other 
bleeding and limp; two adversaries, two enemies now en- 
twined. 

How had the Musketeer escaped death? The explana- 
tion is simple. When the great boulder fell, it had grazed 
d’Artagnan without touching him, but it had struck the 
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horse, whose bridle he held, full in the flank 5 it tore loose 
part of the path and flung into the void at the same mo- 
ment the crushed animal and the uninjured man. The 
breaking of the bridle freed the Musketeer from the dead 
animal. 

At this point the side of the mountains descended in 
a line not far from vertical, but on certain jutting ledges 
enough earth had been left to give root to vegetation; dwarf 
pine, thorn bushes, creepers, and lichens grew there. On 
such a wooded ledge the inert body of the Musketeer had 
fallen; his garments were in tatters and his body cut by 
the sharp branches. 

When Cyrano found him, his body was bent almost 
double, and hung half over the precipice, but one leg had 
caught in a vine, and the middle of the body was held by 
the stiff branches of a pine. 

With infinite care the bruised body was carried to the 
cottage of the nearest Highlander. The people, by good 
luck, proved to be hospitable and kindly. The husband 
had been a soldier and knew how to care for wounds. He 
was glad to nurse the injured man and refused money 
with proud indignation when it was offered to him. 

Once in bed and properly cared for, d’Artagnan revived 
and learned all that had happened. Through his half- 
opened eyes he saw the anxious face of his enemy bending 
over him. A smile hovered on the pale lips. 

"T said so,” he murmured. “The one most injured is 
you, Monsieur de Bergerac.” 

Cyrano fell on his knees. 

“Monsieur d'Artagnan, how can I ever atone for my in- 
famy?” 
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He could think of nothing to offer in reparation but, 
^^Cadedisy we’ll fight it out when you are well!” 

The smile of the Musketeer grew broader: that familiar 
oath brought him back to his own Gascony, the beloved 
country of his passionate youth. 

“No,” he said, “no more battles between us!” 

With mock seriousness Aramis suggested: 

“When you stop to think of it. Monsieur de Bergerac, 
you cannot do it, because you have saved his life.” 

“Go for him now, Savinien!” urged Saint- Amant, push- 
ing the Gascon toward the couch from which his adversary 
was gently regarding him. 

And when the two paladins came to grips in a long em- 
brace, reconciled forever, there was no avalanche — Cyrano 
stood up, radiant: 

^^MordiousP^ he swore. “Now, united, we are uncon- 
querable. What can MacLegor and his sister — what can 
the Cardinal and all his counsellors — what can all Europe 
or the whole world, do against these two swords united, 
with d’Artagnan joined to Cyrano?” 

The Musketeer was cheered, ^^On my word, I am in- 
deed conquered! This Gascon is more Gascon than I, 
Sandis! All now is well here and I am in no danger, but 
as for him! — Go to his aid quickly.” His finger pointed 
the way, his eye flashed. He lay down and closed his 
eyes, resolved to hear no more. 

To the others this resignation was a command. They 
set out at once, leaving their wounded companion in the 
care of the mountaineer. The next moment, with Patrick 
leading them, Saint-Amant, Linieres, Aramis, and Cyrano 
turned in the direction of Kildar Castle. 





CHAPTER XX 

THE VIPER’S NEST 

Harry MacLegor had sworn to the old Laird that the 
guest under his roof should be safe* The Presbyterian who 
could sink to crime was yet a man of his word. Do not 
be deceived when we say this, and think that, like the two 
Gascons, MacLegor will be reconciled with his enemy. 

In the first place there could hardly be a reconciliation, 
for the Cavalier did not suspect the plot of his protector 
and did not dream that he had any reason to fear him — 
quite the contrary. And then, MacLegor had a code of 
his own, and practised casuistry in his own way and time. 
Not a hair of Tancrede’s head should be touched as long 
as he was within the walls of Kildar. So much had been 
settled and agreed upon. Alive and free the Cavalier had 
entered, alive and free he should leave. 

But then — Harry MacLegor had made no further prom- 
ises. 

The Cavalier retired late after the night of feasting in 
the great hall. He threw himself on his bed without un- 
dressing, and slept profoundly. Toward dawn a noise 
awakened him. The noise was a silken rustle; it was the 
Countess entering. She put her hand on his shoulder, 
saying: 
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^^Come my tired sleeper. It’s time to get up. Mac- 
Legor needs you.” 

early? Is there a letter to be copied?” 

^^No, he wishes you to see some of the estate and the 
Cursed Castle, the old keep that guards the forts of Cairn- 
gorn; you can see it from here, behind the roofs of the 
hamlet.” 

A walk in the cool morning air could not but be agree- 
able to a soldier like Tancrede; moreover it would drive 
away the effects of the night’s feasting. He made no pro- 
test and was ready in a few minutes. Daisy was to ac- 
company her brother and his secretary; all three mounted 
their horses and started down to the village in the hollow. 
As they followed the winding path, TancrMe examined 
with interest the strange appearance of the country he was 
to inhabit for some time, while the recruiting was carried 
on. 

Behind him on the hill rose the imposing, dominating 
Kildar Castle, the castle of folly and dreams; at its feet 
the village. Further off toward the mountains stood the 
feudal tower so mysteriously called the Cursed Castle, a 
formidable pile even in its ruined condition. Back of the 
Cursed Castle arose the mountain, covered with thick ver- 
dure; half-way up was a sort of plateau bordered by a 
wall of almost cyclopean masonry, strengthened by huge 
timbers. Behind this wall the plateau spread out far and 
wide, and then with a sudden sweep the granite cliffs rose 
high in the air. 

TanerMe’s eyes rested on this unusual landscape; Kil- 
dar and the mountain, linked together by the low hills and 
the remarkable natural depression in which, as Tancrede 
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thought, the tower and then the village were set like two 
pebbles in a basin. Daisy was eager to help him understand 
it all: 

^^Beautiful; isn’t it?” 

“It is beautiful,” replied Tancrede with frank sincerity. 
“In France we have inspiring scenery, but nothing so re- 
mote and wild as this. I suppose this cup-like formation 
was in earlier days a volcanic cone?” 

“On my word,” she said maliciously, “that is asking a 
good deal. I seem to be quite venerable in your eyes, but, 
really, I wasn’t here at the time of which you speak,” 

The asperity of this response made the Cavalier feel ill 
at ease; he covered up his feelings by looking closely at 
the shaky draw-bridge which gave access to the ruins. 

“This ruined donjon was formerly a possession of the 
Duke of Bucb'ngham, I’m told.” 

“You were correctly informed,” said MacLegor with 
a rather disconcerting smile. 

From the old guards’ court where they left their horses, 
they walked through the covered cloisters, and then into 
the Gothic hall, their steps on the tiled floor awakening 
mournful echoes in the crumbling and cracked arches. 
Night-birds flew out with frightened, harsh calls. 

“Not a cheerful place,” commented Daisy. “Shall we 
walk out. Cavalier, into the fresh air?” 

“Quite right, Daisy. Take him to the upper landing 
and show him the view — I have something to look over 
here.” 

When the sombre MacLegor left them, the spirits of 
the young people at once rose; they were like carefree chil- 
dren as they climbed the winding stairway, with its broken 
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steps; they arrived breathless after their scramble and found 
themselves on the platform of the tower with a wide view 
spread out before them on every side. The Cavalier sat 
down, awed by the sight. 

“What beauty! Here it would be impossible to have 
thoughts that were not noble and elevated. Don’t you 
think so? Oh, there can be no doubt of it. What pu- 
rity is reflected in that sheet of water behind the wall ! Is 
it a reservoir?” 

“No, a little lake, and very dangerous. It is called 
the Moving LochJ*^ 

“ ^Dangerous’? Ah, its name would seem to indicate 
that. What a strange country in which the names all 
have significance! Is there a blood-curdling tale connected 
with this lake?” 

“Laugh if you will,” said Daisy. She motioned Tan- 
crede to a seat on the crumbling battlement and took a 
place beside him, “It is exactly as you have suggested.” 

“Tell me the story; it will make me think of old times 
and of the wonderful stories the troopers used to tell me 
when we were in camp.” 

“Well then,” said the Countess, “I’ll tell you the story 
just as my old nurse told it to me. 

“In early Gaelic days, when only Erse was spoken, 
Mac Allan was the most powerful chief of the Highlands 
and had built here a fortified town, a splendid place, the 
last vestige of which is this tower on which we are seated. 
There were two entrances into the tower and these I’ll 
have to describe in some detail. 

“This town was called Ayr; in order to shorten the route 
for the traffic that came up from the south and must cross 
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the Grampians, MacAlIan had conceived the idea of cut- 
ting a passage through Cairngorn from north to south. It 
took two thousand laborers twenty years to complete the 
work, but once it was in use, the wealth of Ayr increased 
rapidly. The town was now however not so well pro- 
tected from attacks on the south, with this great corridor 
exposing it to the raids of the Lowlanders. 

“About this time the fame of Julius Csesar was at its 
height, and word of his great victories flew over the world 
— the fall of Alesia, the submission of the Druids of Ar- 
morica; there was a rumor that he had with his legions even 
reached Britain. The Highlanders quivered with excite- 
ment at the news, even the great clan of MacAlIan. 
Highland women and girls were thrilled by stories of the 
beauty of the young conqueror. 

“Irva, the daughter of MacAlIan, shared this feeling 
of intense curiosity about Caesar. She was a beautiful, pas- 
sionate girl who had never yet had a lover. 

“The crafty MacAlIan did not intend to wait until his 
city was attacked before making sure of his defences. He 
published at once an edict declaring Ayr in danger: women 
were placed at the work of throwing up defences in the 
depressions between the ring of hills that formed a pro- 
tecting circle around the city; every man in Ayr was put 
to work on the construction of a gigantic wall of masonry. 
There above us, you see the wall. A triple bronze gate, 
opening in the middle, afforded passage for all the water 
necessary for the needs of Ayr, 

“MacAlIan alone possessed the key that regulated the 
opening of this gate which had become not only a guaran- 
tee of safety but a menace to the town as well, for the wa- 
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ters dammed behind it formed a lake which filled the sub- 
terranean passage to its ceiling, and so precluded possible 
invasion.’^ 

“What a clever scheme!” exclaimed Tancrede admir- 
ingly- the Roman legions were stopped, and Ayr was 
saved?” 

“It is true that the Roman legions were obliged to halt 
before Ayr, for they could not pass the barricade and his- 
tory tells us that they never entered the Highlands; but the 
fate of Ayr was, nevertheless, a mournful one. What, in- 
deed, were the Grampians to the conqueror of the Alps? 
Csesar did not wish, however, to take his army over the 
stony trails of the mountain before he had made a careful 
reconnaissance himself; while thus engaged, chance threw 
the daughter of the chieftain in his path. Like all the 
great conquerors, you know, Caesar was also famous for 
his conquests over women. Irva fell deeply in love with 
this unknown stranger whose costume set oflF his lithe and 
manly figure. She loved for the first time and did not 
resist her unknown lover. 

“Very cautiously Caesar had continued his study of the 
military side of his problem: he now saw that by draining 
the lake he could clear the tunnel and thus open a way 
straight into the city. But to do this he must have the 
key to the bronze gate that controlled the flow of the 
water. In this, Irva was his tool. 

“One night the chieftain’s daughter betrayed her whole 
clan, when, from under the pillow of her sleeping father, 
she took the key and gave it to her lover, whose military 
schemes she did not suspect. It was never necessary for 
the Roman legions to march through the tunnel, for Ayr 
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had already ceased to exist: the bronze door had been opened 
wide and the entire loch roared into the valley in the 
^cup’ of which slept the city of Ayr — everything was de- 
stroyed^ overwhelmed by the flood. 

“So that is why this tower, a last remnant of a once 
flourishing city, is called the Cursed Castle. And that is 
why the loch which still exists there as a menace is called 
the Moving Loch, The ancient bronze gate was destroyed 
and is now replaced by a barrier of oaken beams.^’ 

TancrMe had followed the story with absorbed interest. 

“Why, that is a new version of the legend of Ys,’’ he 
remarked. “The Highland chief MacAllan corresponds 
to the good king Grallon and his daughter Irva is another 
beautiful Ahes.^^ 

The Countess was about to reply, when from the foot 
of the stairway MacLegor called: 

“Come down and see this! Fve found the oubliettes!” 

Down they went. At the end of a corridor, Hzncy was 
leaning over a dark hole that exhaled a damp, musty odor. 

“See here,” he said to his sister. 

Their eyes met in a flash of understanding. The face 
of the Countess was fiercely malicious as she bent over 
the dark opening. She stepped back suddenly with a slight 
scream. She had accidentally dropped her riding-whip 
down the oubliette! 

“Madame,” said the Cavalier, “ITI get it for you!” 

“No, no, please don’t. Let it go. I don’t need it. It 
would be foolish to go down there.” 

“How absurd, there is an iron ladder on the side, and 
anyway it’s not deep. It’s a cell, just a place of confine- 
ment, nothing more.” 
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He was already going down the iron ladder when it oc- 
curred to him to glance again at the Countess, whose smile 
of thanks was perhaps still hovering on her lips. 

The sight he beheld nearly stopped the beating of his 
heart. Two faces leaned over him — ^whose were they? 
Not those of his kind lord and his sweet-faced sister! And 
what meant that peal of hideous laughter that suddenly re- 
verberated through his cell. Why was everj^thing like a 
bad dream? Were his senses leaving him? Where was 
the patch of light at the place he had entered? Why was 
there no light, why had everything become dark? 

Good God! had he been shut into this underground cell, 
this festering pit? 

Where was that patch of light? It must be somewhere. 
Perhaps the sky outside was overcast. He climbed up the 
iron ladder with frantic haste, only to strike his head against 
the stone lid with such force that he had to cling desper- 
ately to the rung of the ladder to keep from falling back. 
When he could steady himself, he knocked, called. No 
answer. Then he listened intently and detected two sep- 
arate footfalls, the ring of a spurred boot, and the light 
flurry of a woman’s heels. 

^‘The sounds are growing fainter,” he murmured, sick 
with dread. ^^They are leaving. I — ^am alone — shut in 
— buried — buried alive. Oh — the cowards! What had 
I done to them?” 

Everything was in a whirl around him, his ears roared, 
his heart contracted. In that moment the horrible thought 
came to him that everything in his life — ^alas! the irony of 
his Star! — had happened to him not through chance, but 
had been plotted and executed against him by traitorous 
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minds. Then with terrible lucidity his fate was shown 
him: he must remain in an oubliette, from which no one 
would rescue him, until he died of hunger, thirst, mad- 
ness; the reason for this fate he did not know; now he 
would never know. In the agony of his soul, usually so 
courageous, he fell on his knees amidst the slime of his prison 
floor and whispered: 

“Claire ! Cyrano ! ” 

His love, his only love! . . . His loyal friend! 

To them both he dedicated his last thoughts, a last prayer 
of farewell. Then the pestilential air of the place over- 
came him and he lost consciousness. 

After three hours of steady galloping Patrick and Cyrano 
and their companions saw suddenly before them, at a turn 
in the road, Kildar Castle. The sight served to spur 
them on. Cyrano made his plan of action as they raced 
on without stopping. In order not to give an alarm be- 
fore they had seen the Cavalier or knew his whereabouts, 
Cyrano decided that he would go to the castle, guided by 
Patrick. Aramis, Saint-Amant, and Linieres would be 
left with the horses in a near-by pine wood that commanded 
a view of the entrance to the castle. Patrick would remain 
at the door when Cyrano entered the castle and thus be 
in a position to act as messenger to the reserve forces in 
the pine-grove in case of need. 

The plan was carried out. Cyrano entered Kildar Cas- 
tle alone. He was ushered in to the Countess of Suttland: 
To her warm and friendly greetings he made no return. 
But the Countess was not quite mistress of herself; a recent 
episode in the Cursed Castle had somewhat shaken her 
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nerves and, in truth, the* unexpected return of this Gascon 
troubled her. 

‘Were you not entrusted with a mission by your master?” 
she queried. “Ought not you and your companions to be 
already on your way?” 

“The devil! We had started, Madame, and on the way 
met the formidable group of Lord Montague’s men, Mon- 
sieur d’Artagnan among them — ” 

“And what happened?” 

“Just this: I have come back to get the Cavalier — ^where 
is he?” 

“How should I know? I am not the boy’s keeper — He 
went out as usual this morning with MacLegor.” 

“Thank heavens,” thought Cyrano, “we are in time.” 

Then to the annoyance of the lady, he sat down in a 
comfortable chair and said: 

“Countess, I’ll wait here for him* It’s an agreeable 
place to linger.” 

At this moment Harry MacLegor came into the room. 
Cyrano arose; his face darkened; for a great fear shot 
through him, and without warning he demanded: 

“What have you done with the Cavalier? Where is 
he?” 

Harry was at first thrown off his guard by this attack 
but he recovered when he saw the man was of his own 
party. 

“How should I know. Monsieur de Bergerac,” he said 
affably. “He is no doubt in his room. I’ve not seen him 
today.” 

The clarion note in Cyrano’s voice rang out as he looked 
fixedly at first the brother, then the sister: 
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‘^You haven^t seen him today? Then which of you is 
lying? Which? ^eakV^ 

Brutal, breathing hard, determined to tear aside all 
masks, Cyrano drew his sword with a sweeping gesture and 
flashed its blue, eagle-like menace before the two culprits. 

Harry took a step toward the window to call for help. 

^^Mordious! Do you think you can trifle with me? 
Not a step, not a word, or believe me, I’ll pin you to the 
wall like a moth.” 

The Countess of Suttland dared to banter: 

^^And will you kill me too?” 

“Yes, you too — I demand the Cavalier. You both know 
where he is and you will tell me. Above all, no lies, for 
mark me well, for one drop of his blood you will pay with 
the last drop in your hearts.” 

Harry’s mind was working rapidly: he saw that if he 
let the Gascon talk and rage, precious time would be gained. 
He had just given explicit orders to his men and he could 
perhaps keep this madman at bay until the orders had 
been carried out. 

“Ah,” he said craftily, “this is the reward of my hos- 
pitality. Insults are poured on me — Monsieur de Ber- 
gerac, you are not polite.” 

“Oh, none of your slimy tricks. Will you speak, you 
vipers? Where is my Cavalier? You would like to mur- 
der him, wouldn’t you, because he is Buckingham’s son? — 
Ah — ^you shake and you beg each other to be silent — but 
in spite of yourselves, you cowards, you shall speak. 

“Patrick — this way!” 

The door opened, the rough figure and worn face of 
the Irishman appeared. Then the two murderers knew 
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that the game was up and each revealed the hideous traits 
of his personality. MacLegor stood petrified, but the 
Countess moved forward passionately and spoke the hatred 
in her heart: 

‘‘Ah, you are looking for your Cavalier — he is lost; 
nothing can save him. And I will let you know that I, 
I alone, have put him where his bones will rot! If I 
wished his death, it was not so much that he was Bucking- 
ham’s son as that he had offered me mortal insult.” 

If MacLegor remained quiet it was because, as we have 
said, he had given certain orders and was awaiting the 
result. 

What were these orders? That burning torches should 
be flung into the four corners of the forest that enveloped 
the Cursed Castle and made an impenetrable thicket 
around it. 

And now clouds of smoke were rolling from the forest, 
flames pierced through, driven by the wind, and with the 
fierce heat, as of a hundred furnaces, the conflagration 
gained headway. 

At this moment Cyrano, beside himself, rushed at Daisy, 
to force her to speak; MacLegor moved quickly to the 
window and opened it. 

“Monsieur de Bergerac,” he said scornfully as he pointed 
to the tower whose black mass stood out, lit by the ad- 
vancing flames, “Monsieur de Bergerac, may I indicate 
to you just where your Cavalier is now? And will you 
thank me, bully, for providing you with an adversary 
worthy of you — and even of a phoenix — 

Before MacLegor had finished Cyrano and Patrick had 
rushed out of doors; the sarcasm was lost on them. 




CHAPTER XXI 

THE FIERY DUNGEON 

Without a moment’s pause, Cyrano and Patrick made 
straight for the old castle, quite forgetting the group hid- 
den in the pine wood. Both ran like madmen and had 
all a madman’s endurance. But the further they proceeded 
the more were their eyes blinded by the heat and their ears 
deafened by the roar of flame and crash of falling trees; 
their lungs were choked by the black smoke. 

The aged Patrick, breathless, almost suffocated and 
blinded, at last had to turn his back to the flames. 

^Torward! Come on!” 

Could anything withstand the force and energy of Cy- 
rano? One moment the passing of a thick, deadly cloud of 
smoke would halt him, then he would start again in the 
direction of the tower. Tongues of flame were now lick- 
ing its walls. 

Cornebiou! If you must carry a furnace by assault, 
you must — . The smoke grew heavier, Cyrano’s tongue 
was swollen, his throat parched; he drew his cloak over his 
head. 

^Torward!” 

Oh, mlldiousl What a hell! On he went. He could 
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not now go directly forward, but must take a zig-zag 
course to escape here a heap of embers, there a falling tree 
which sent a sheet of flame upward; he did not seem after 
all this effort to be nearer his goal. Still inaccessible, the 
tower, dark and gloomy, rose starkly aloft in the centre of 
the devouring flames. It even seemed to defy them with 
profound indifference. 

Cyrano’s hair was scorched, his clothing singed, his flesh 
blistered, and still the rampart of Are held him back. That 
alone could stop him. 

Furthermore he realized that his death would not bring 
aid to the Cavalier, nor could it comfort him. Cyrano 
turned back. 

Curses on the flames. He was beaten, beatefiy he Cyrano, 
So he had found his master — z, deaf, pitiless master! In 
his retreat he found Patrick; the old man was praying si- 
lently, his hands clasped. But Cyrano, crying out in his 
pain and anger, could only run back and forth like a 
wounded animal, a madman. 

The Cavalier lost consciousness for only a brief time. At 
first, awaking in complete darkness, he wondered where 
he was — ^all too soon, memory with a rush, reminded him 
— a dungeon! 

Then the strong instinct to live, rooted in the human 
heart, the passion of youth against imprisonment swept over 
him and he arose and studied his surroundings, tapping and 
feeling the walls, ready to follow up any chance. 

He was not sure but that he detected a faint light in the 
depths of one corner. He went in that direction, brushing 
his shoulders against the slimy walls and alarming a colony 
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of rats that took flight through a drain near the dim light. 
The poor boy saw the light and hope awoke in his heart. 
The light came from the bottom of an opening in the tower 
and into it ran the drain. But far from being open, this 
exit was closed with iron bars and bristled with sharp spikes. 

For a moment, Tancrede attacked the iron bars with his 
hands, but it was useless^ the ends were firmly imbedded 
and the rust of centuries had not weakened the thick bars. 
The stark horror of his plight confronted him: he was to 
die, then, of slow starvation, wallowing in filth; he would 
become the prey of rodents which, as his strength failed 
him, would perhaps attack him alive! 

Heavy hours that seemed to seal his doom passed over 
him. How could he escape from a place known only to 
his murderers? Hope left him. But it is a paradox that 
when hope dies, there is a fragile, impalpable something, 
that clings even to black despair. Tancrede was thinking 
of Cyrano — ^he had saved him before — could he perhaps 
once again? 

He reckoned the time that would elapse before he died 
of starvation — so many days — ^and by conserving his 
strength, perhaps a few hours longer. Well — ^who could 
tell, from now until then — ^yes — if he could hold out, per- 
haps Cyrano could perform a miracle and find him — . 

But that noise! — ^What is it ? — z crackling and a roar- 
ing that increase in volume. To a man condemned every- 
thing has a meaning. Good or evil, which was it? Did 
it mean deliverance — or the end? He must know — he 
stood up, questioning, fearful. He thought of the grill! 
Perhaps he could see through that. He plunged through 
the filth and once more reached it; he pressed his face against 
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the bars. What was it? A flight of birds, screaming, 
flew by darkening the sky 5 then a thick black cloud passed 
— what was that smell? Again he heard the deep roar, 
pierced by sharper, crackling notes. The cloud is pink — 
now it is turning into dark red — the smell is pungent. 
Columns of thick, black cloud ascend now, the wind puffs 
them, and they rush into the conduit. The smell was un- 
mistakable 5 the Cavalier fell back with a great cry. It was 
the smell of pitch burning. 

“Oh, the cowards!” 

Now, he knew. The pine forest above him was on fire, 
around him the undergrowth was burning, from now on he 
was cut off from the living by a ring of flame. Certainly 
the fire had been lighted for him — he could be sure of it. 

So he was not to die of starvation; the old donjon of 
Buckingham had been transformed into a furnace and in 
it he was to suffer the most horrible of deaths. In his an- 
guish he shrieked aloud: 

“Help! Help!” 

There was no answer. The smoke entered in puffs; he 
was choked by it and ceased to shriek. Broken with the 
accumulation of horrors, the Cavalier’s mind reeled and 
he felt his will give way. He let himself slide to the 
floor of his tomb. “Claire!” he murmured, 

Patrick wept for his young lord, his child, this time lost 
forever. Near the broken-hearted old man, came and went 
de Bergerac, the woimded animal, fierce with rage. Heed- 
less of them, driven by the wind, the fire gained headway 
until it was beyond human control; it continued to ad- 
vance in the direction of the Cursed Castle. 
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“Is there no force with which to fight fire? — Oh! Cafe>* 
dediousy it is not just!” 

The old Irishman suddenly stood up, brushing away his 
tears: 

“God is just. He has spoken to me — there is a force 
with which to fight fire — ^we will loose it. Come!” 

Cyrano was swept along by the old man’s evident inspi- 
ration and hastened to follow him. They went up steep 
paths along the mountain side, circling great distances to 
escape the fire. From time to time the magnificent, ter- 
rifying, superb spectacle of the confiagration appeared be- 
neath them 5 they saw the keep of the Cursed Castle sur- 
rounded by a sea of billowing smoke. The old tower whose 
walls were licked by flames resembled some proud victim 
defying his executioner. They continued their ascent, fol- 
lowing a path that only their feverish exaltation made 
possible for them. The air became fresher as they reached 
the plateau; the Gascon was amazed to" see before him the 
rippling waters of a large lake, well known to Patrick, 
whose retaining dike, he said, was equalled only by the 
ramparts of Babylon — the Moving Loch. 

The name meant nothing to the ex-cadet of the com- 
pany of Carbon de Casteljaloux, and the footing on the 
path which edged the wall was dangerous enough to take 
all his attention. At the feet of the two climbers, straight 
down, was a sea of fire; further oflF the peaceful village 
seemed quiet and deserted for at that hour the whole pop- 
ulation, women as well as men, were oflF on the farm lands 
which they cultivated. 




CHAPTER XXII 

THE PHANTOMS 

^^Stop!” commanded Patrick, seizing the arm of the 
swordsman, who, intent on the £re, had not noticed that 
they had reached a break in the dike of more than a hun- 
dred feet. The space was strengthened by a dam of huge 
stones held in place by massive planks. 

This dam, perhaps, was the same one which, in other 
days, had boasted the bronze gate opened by Julius Csesar 
with the key that the beautiful and amorous Irva had stolen 
from the Laird MacAllan. 

Seeing the dam, Cyrano at once understood by what 
means Patrick, invincible in his love, planned to open a 
road to the donjon where his young lord was imprisoned. 
They could not pass through fire — but through water they 
might. 

To the task! The two men hurled themselves against 
the dam, trying to remove or at least loosen the centre beam 
on which, like the keel of a ship, the entire structure de- 
pended. The pent-up water, once finding the slightest 
outlet, would sweep away beams, joints, stones, finally 
the whole dam. Armed with a huge bar of iron which 
served both as a sledge-hammer and crow-bar, Cyrano struck 
blow after blow. The structure began to weaken. 

Z9S 
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A far-away noise came to his ear as he worked and he 
paused for a moment. 

^^CornehtouP^ he muttered. ^Ts it the tocsin?’^ 

YeSj it was the alarm sounding from the village in the 
hollow, and carrying its sinister message far and wide. A 
confused murmur could be heard from below. Shading 
his eyes with his hand, Cyrano peered at the crowd gather- 
ing in the cup-shaped valley far beneath. He then sur- 
veyed the range of mountains that would make this valley 
a horrible death-trap if once the waters should be released. 

He drew back, nauseated. What price would they pay 
if the roaring torrent first must sweep its way over the 
valley before reaching the Cursed Castle? Alas, they had 
no right to do this to save one man, no matter how pre- 
cious his life! It would mean ruin, devastation, death for 
scores of innocent persons! 

‘^Come, continue !^^ said Patrick, who was not embar- 
rassed by any such reflections. 

^‘No, I cannot! We have no right to do so monstrous 
a thing!” 

^^Monstrous?” repeated the Irishman, unable to under- 
stand his companion's meaning. ^^Monstrous, to save the 
little one? The Cavalier first, Monsieur de Bergerac! 
What difference do the others make?” 

‘‘No, there is only one hand that might perhaps commit 
this terrible act without appearing in the eyes of God a 
criminal.” 

‘‘Whose?” 

“That of a mother saving her child!” 

“Ha, the mother! Who is she? What is she doing? 
At the fatal hour of danger, her son, the child of her womb, 
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is far away from her, and without ever having known her, 
is suffering his supreme agony! 

“Well, since a mother’s hand is missing, a father’s will 
accomplish the task! Yes, a father’s! He is mine, that 
orphan — my little lord, my beloved son! The child of 
my heart, even if not of my blood! Yes, if a mother’s love 
is absent, a father’s love will make up for it! And here I 
am! On with the task! Let the entire world perish so 
that he live! He must live, I say! God alone can judge! ” 

With savage fury, armed with a strength of which he 
seemed incapable, the old man continued to strugg-le with 
the beams. Not daring to interfere, Cyrano turned his 
eyes away in horror. From the basin below, the sound of 
alarmed cries kept mounting. 

Patrick was accomplishing his work without weakening. 
A task of salvation and of death. He no longer heard 
anything. He did not wish to hear. But suddenly from 
the confused hubbub below, came a cry, a piercing cry, the 
cry that can be recognized among a thousand — ^that of 
a frightened child. 

A cold sweat broke out on the old Irishman’s face. 
Leaving the dam at the very moment when it was about to 
give way, he returned to the dike. Failing on his knees, 
he murmured bitterly: 

“Oh, forgive me, my little master! God does not will 
this.” 

The faithful old man wept piteously. He no longer 
paid any attention to the fire, which was now encircling the 
donjon with redoubled fierceness. One tall pine tree after 
another burst into flames, only to crash later with a sicken- 
ing noise into the raging furnace. 
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The minutes passed with terrible slowness. Cyrano 
stood always by the side of his poor, broken-hearted com- 
panion. He made no attempt to help him with vain words 
of consolation. Our Gascon was accustomed to human 
suffering and knew that certain forms of it could only be 
assuaged by the passing of time. And how could he in the 
agony of witnessing this slow death bring consolation to 
another! 

^^CornebioUy who’s coming?” 

Cyrano thought he heard foot-steps on the dike. Was 
it Aramis, Saint- Amant, Linieres? Impossible! His 
loyal friends had no idea of his whereabouts. Could it be 
their enemies? Alas, what difference now! 

He turned around. Was he dreaming? Had his mind 
given way? Could those figures still half hidden in the 
smoke be human? Tfie first two had human shape, the 
third the form of some animal. Three shadows, three 
phantoms! 

Indeed, the weird appearance of these three spectres was 
enough to terrify the Gascon after his horrible eternity of 
suffering — although it had been scarcely a half hour since 
he left Kildar! He was convinced that for the first time in 
his life he was face to face with ghosts. He had never 
met, and therefore could not possibly recognize, Angus 
MacDiarmid, his senile chaplain, and the decrepit collie. 
But Patrick who had just raised his head did not hesitate 
for a second. 

‘^MacDiarmid!” he shouted with a fierce cry of hatred. 
“Judas! Traitor! Ah, Monsieur de Bergerac, heaven 
has sent at least one of them to us ! He must pay for them 
all!” 
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The old Laird, dressed in a white cape, thin and flowing, 
advanced between his two feeble companions with meas- 
ured tread and vacant eyes. The chaplain was still armed 
with his rat-dagger — trike, George!’^; the slowly mov- 
ing dog seemed nothing but a skeleton. 

Cyrano, suddenly understanding, stopped Patrick with his 
powerful hand as the Irishman was about to spring, 
old man,’^ he said. “Already half dead!’^ 

“The assassin!’’ 

“He is being led by repentance! Let him go to his 
fate!’^ 

The phantoms had passed, brushing against them without 
seeing them. » Angus stopped a few yards away from them 
at the centre of the dam. What did he intend to do? 
The beams trembled beneath his feet — ^he paid no atten- 
tion to them. His haggard eyes moved slowly from the 
fire to the narrow fissures through which the water was al- 
ready beginning to escape. He raised his emaciated arms 
to heaven; the pale lips trembled slightly as if he were 
murmuring a prayer — a final offering before the holocaust. 
The chaplain intoned a doleful misererey while the dog ut- 
tered a last, mournful howl before death! 

Suddenly there was a terrific crash. The ancient dike 
shook beneath the feet of Cyrano and Patrick. The waters 
rushed forth, victorious and powerful, after their cen- 
turies of confinement. The first impact had carried 
away the dam where once had stood the famous 
bronze gate. 

The miracle had followed the old Laird’s prayer. The 
calm waters had burst their barriers, and starting once 
again upon their legendary course, swept with uncontrol- 
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lable fury toward the valley, carrying before them all ob- 
stacles: beams, rocks, gates — 2Lnd phantoms! 

Below, the water quickly' mounted, fighting step by step 
against the fire, inundating the burning slopes of the moun- 
tains, washing against the stones of the doomed castle. 
Thick clouds of smoke were joined in their ascent toward 
the skies with vast volumes of steamy vapor — a sign of 
this gigantic struggle between two elements. 

Cyrano at last recovering from his hopeless despair cried; 

“A boat! Oh God, a boat!” 

'T know where to find one,” said Patrick, drawing him 
away. ‘^^Come I ” 

A SMALL skiff bore two men toward the donjon. The 
whirling water at times covered the tops of the tall pines 
that had been spared by the fire. Smouldering logs like 
strange floating islands passed by. 

Reaching their goal the men jumped into the water, 
which was waist deep, scrambled up the slope, crossed the 
draw-bridge, and raced frantically through the dark rooms 
calling aloud with all their power. 

No answer, nothing but echoes. Twenty times the des- 
perate rescuers passed by the opening which separated them 
from the youth they sought. But who could tell them 
where he was? The Cavalier, half-fainting and realizing 
that it was useless to struggle longer against a sure death, 
had fallen into an exhausted sleep. He had said his last 
farewell to the world of the living to which he would never 
return. 

Tired of the fruitless search and tormented by Cyrano’s 
cries of despair, the old Irishman left the castle and dc- 
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scended to the moats, always looking for some trace. His 
attention was attracted to a hole pierced in the wall just 
above the level of the water. He leaned over and saw a 
dark passage protected by a heavy iron grating. A smell 
of rank mouldiness came from within. 

^^Monsieur de Bergerac,’’ he called. “Come and help 
me! The oubliettes!” 

Cyrano rushed to him, and placing his muscular hands 
upon the bars, pulled with all his strength, once, twice, 
three times. 

“Alas,” he sighed, still tugging in vain at the immov- 
able grating, “if only Saint- Amant were here!” 

Luckily, Patrick, though less powerful, had more pa- 
tience. With the help of his dagger, he worked furiously 
on the joints. Finally Cyrano was able to break down 
the grating. He at once slipped into the narrow hole, 
thankful at having his own rather than Saint-Amant’s 
bulk. 

He advanced directly along the foul drain seeing noth- 
ing. The Irishman remained outside trembling. 

“Is he there? Is he alive? Speak, for heaven’s sake. 
Monsieur de Bergerac!” 

Cyrano did not answer. Interminable minutes passed. 
Finally a body slowly began to appear at the opening. 
First came the feet, then the torso, and finally the head — 
a youthful, pale, handsome head! The faithful Patrick 
recognized the features of his master. Lord Buckingham! 

Then with unbelievable strength the old man lifted the 
lifeless body in his arms and rushed off, crying wildly: 

“My lord! My little lord! My child!” 

“Hmm,” grunted the Gascon joyously as he squirmed out 
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of the hole, “this is my reward. The old fellow has for- 
gotten that I’m alive ! ” 

He followed Patrick up the slope and joined him at the 
moment he was placing the precious burden in the bottom 
of the boat. They were soon rowing vigorously toward 
the hill behind Kildar. In the distance Aramis, Saint- 
Amant, and Linieres, amazed to see them approach in such 
an unexpected vehicle, waited for them on the shore of 
the newly-formed lake. 

During their swift advance the rescuers had to make a 
quick turn to avoid a strange floating mass. First came 
an animal; yes, a dead dog. Then an old man, the chap- 
lain of the castle, likewise dead. And finally a second old 
man — dead like the others. It was now almost dark. The 
silvery light of the moon shone on the white hair of the 
old Laird. His face at last seemed calm and happy. 

“The three phantoms!” 

Patrick stood up and crossed himself. 

“Yes, Lord Angus MacDiarmid and his two followers,” 
he said. “To expiate his sin, he has had to sacrifice his 
life and go to eternal damnation!” 

“No,” murmured Cyrano bowing his head solemnly, “he 
has won forgiveness.” 




CHAPTER XXIII 

LOVE CONQUERS 

We left d^Artagnan in the Highland cottage, near the 
Chasm of Death, which might have been his grave except 
for Cyrano de Bergerac’s superhuman courage. At first 
he took little notice of the departure of his friends who had 
gone to the rescue of the Cavalier. As soon as they had 
left he fell into a fitful sleep. His body* was weak and 
broken and the former surgeon’s assistant gave him only 
broth, to guard against the fever. 

When he awoke the next morning he already felt better. 
No bones, fortunately, had been broken. But he was still 
so shaken by the impact of his terrific fall over the precipice 
that he played the part of a docile invalid for the next two 
days. By the morning of the third day, however, he felt 
fully recovered, and in spite of his kind host’s protests, went 
out to take the air. 

He was beginning to be a bit anxious at not having re- 
ceived word from his friends. Seating himself on the little 
plateau that overlooked the path he waited patiently for 
news. He had been there about an hour when a peasant 
came to tell him that a horseman had arrived by a circuitous 
route and insisted on seeing him at once. 
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^^Bazm, at last!’’ cried the Musketeer, when Aramis’s 
faithful servant approached. “Ye Gods, how I have waited 
for you! But, cadSdis^ have you come alone?” 

Apparently the sacristan gave a satisfactory answer for 
the Musketeer was pressing his hand warmly when a group 
of cavaliers suddenly appeared down the path and advanced 
to the plateau. In front rode a man in the prime of life, 
of handsome, aristocratic bearing. The nobleman jumped 
from his horse and walked with open arms toward the sol- 
dier who had so recently escaped from death. 

“Lord Montague, I have never for a moment doubted 
that you would come.” 

“And do you know me so well then?” asked the noble- 
man, smiling. 

“Yes, very well!” 

“And for how long?” 

“For seventeen years . ^ . do you remember, my lord, 
the gardens at Amiens? ... I was there!” 

Montague quickly suppressed the shudder that this dis- 
tant memoiy had at once produced. 

“You are right. Monsieur le Comte. I, too, never 
doubted you.” 

He then sat down next d’Artagnan on the bench and in 
a friendly manner began to tell him what had happened 
since he had last been in touch with events. Many ob- 
scure points that the soldier had never understood were now 
cleared up. The temporary hermit of the Grampians 
learned how all of Vauselle’s machinations had been dis- 
covered and how the scoundrel had fled just in time to 
save himself. Lord Montague, without waiting for fur- 
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ther developments, had then rushed off to the rescue of his 
protege, the little Cavalier, 'who had been completely freed 
of all the calumnious charges against him. 

D’Artagnan listened to the recital without any sign of 
surprise. He was not the person to be astonished by a 
change in fortune, no matter how unexpected or agreeable. 
Yet one thing puzzled him: he and Aramis, keeping to their 
solemn vows, had not said a word about their respective 
secrets. Who then could have unravelled so easily this 
most complicated tangle? 

“Who can tell me how this all happened?” he murmured 
thoughtfully, not realizing that his voice could be heard 
by others. 

“ ^Who can tel?? I! ^And how’? I likewise,” re- 
plied a soft, laughing voice. 

The troop of horsemen opened and disclosed a person 
who had hitherto remained in the background. It was 
Claire de Cernay, divinely beautiful in her boyish riding 
costume* Claire, the sly worker of this mysterious trans- 
formation. Quickly advancing toward the Musketeer she 
threw herself into his arms. 

“Dear friend,” she said, lifting her face for his kiss, “you 
do not know how wonderful it has been to feel that you 
were always near Tancrede. And I must thank you par- 
ticularly for the message from the Duchess that you and 
Monsieur Aramis had Bazin bring to me — ^Come at 
onceP 

She then explained how she had had an immediate pre- 
sentiment of danger, and had gone in tears to the Queen. 
Anne herself was alarmed by the mysterious message and 
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had ordered her favorite to put aside everything and rush to 
London as soon as possible. She and Bazin travelled night 
and day. In London she had gone at once to Lord Mon- 
tague and Madame de Chevreuse, and as a result of her 
determined insistence, they at last understood that they had 
been victims of an odious conspiracy against the Cavalier. 

While listening to her d’Artagnan felt strangely moved. 

‘^"The girl is a jewel,” he thought. ‘^Oh, foolish old 
soldier, why didn't you pick up an equally priceless object 
in the days of old ! ” 

‘^'My child,” said Montague, pressing Claire to his bosom 
with paternal fondness, ^Ve are proud of your courage. 
Why don't you stay with us and help the Cavaliers defeat 
the Roundheads?” 

Montague then turned to more serious matters. They 
must waste no time, he thought, in rushing to the help of 
the young man of whom they had had no news. The 
nobleman was at the head of a splendid troop of the King’s 
Cavaliers — those brave soldiers who had held the Puri- 
tans in check for so long a time. With such a force he 
had nothing to fear, even if it were necessary to lay siege 
to the outlawed conspirator’s castle. 

“Come, away!” he said. “To horse, gentlemen!” 

But he had scarcely given this command when the sound 
of shots was heard from the other side of the hut. 

^^JarniP^ cried d’Artagnan, straightening up. “The 
smell of powder has made a new man of me! There’s 
fighting going on in the Chasm of Death!” 

The sounds of conflict came nearer. Montague and his 
followers waited breathlessly. Yes, it was a cavalcade of 
Scoffch warriors. But instead of attacking Montague’s 
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troop — of whose presence they could have no suspicion — they 
were rushing upon a little group of five or six horsemen. 
Opposite the hut these horsemen had suddenly turned and 
directed a devastating fire at their pursuers. 

^^Monsieur d’Herblay!” shouted Lord Montague, recog- 
nizing Aramis. 

“Patrick! . . . Monsieur de Bergerac and his friends!’^ 
cried d^Artagnan. 

Everyone had the same thought. 

The Cavalier? . . . Was the Cavalier with them? 

All eyes tried in vain to identify the last figure in the 
group. But there was no time. The fight had already 
begun. 

“Advance, men!” commanded the noble lord, leading 
his Cavaliers to the attack. 

The troop advanced with Bazin and Claire, who had 
quickly remounted, in their midst, and joined in the charge. 
D^Artagnan alone remained behind. The astonished 
Presbyterians found themselves attacked on the flank as 
well as in front. A heavy cloud of dust hung over the 
scene. The Scotch, who had been taken oflt their guard, 
quickly collected together in a solid phalanx. But a sud- 
den attack on their rear, which they had considered secure, 
caused the cry of retreat to be sounded. The rout became 
general and those who dared to hesitate were forced into 
the chasm below. 

D’Artagnan from his point of vantage had watched the 
struggle with breathless interest. He now saw the vic- 
torious Cavaliers return. At their head rode two persons 
whose sex it was diflicult to distinguish, as they both had 
light, curly hair and youthful faces. One he recognized 
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at once — Claire! The other? . . . Zounds, it was Tan- 
crMe I 

But what was Lord Montague doing? Instead of dis- 
mounting he had ranged his followers, still panting from 
the battle, into two lines. At a signal from him the sol- 
diers drew their swords and crossed them, thus forming a 
sparkling arch under which Tancrede and Claire, so pre- 
occupied in each other that they had noticed nothing, slowly 
passed. The soldiers of the King raised a resounding 
“Hip-hip-hurrah ! 

“The arch of steel!” murmured d’Artagnan, more 
touched than he cared to admit. “It is a compliment 
the English pay only to victorious generals or to a soldier 
and his bride!” 

A few moments later d’Artagnan, Aramis, Cyrano, and 
Patrick were joined in a happy reunion. The Musketeer 
listened with astonishment and enthusiasm to the tale of 
the events at Kildar, the providential bursting of the dam, 
and the imbelievable miracle of the Cavalier’s rescue. 

He heard how Cyrano and Patrick, after bringing the 
unconscious youth to the bank of the lake where their friends 
had waited for them, were furiously attacked by the clan 
of MacDiannid under the leadership of MacLegor and 
his sister. The Frenchmen and Patrick considered their 
position desperate. They were too few in number to re- 
sist the Highland troops who were slowly pixshing them into 
the lake. 

Then Saint-Amant, suddenly seizing the Cavalier with a 
powerful hand, and placing him cross-wise over his saddle, 
had started off at a gallop. His companions followed 
him. The Puritans gave chase and kept close to them 
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throughout the retreat; but no harm had been done. 
Finally, thanks to the intervention of the Cavaliers, the pur- 
suers had been defeated. 

D’Artagnan learned the last part of this thrilling story 
as he trotted along by the side of Cyrano, who often gave 
him a sustaining hand, since he was still weak. Lord 
Montague, always wise and cautious, and fearing a new 
attack, had ordered a retreat. He had decided it would 
not be safe to pass the night in these mountain passes. 

Toward evening the cavalcade reached the lowlands and 
pitched their tents. It was still necessary to take every 
precaution and accordingly they placed signal fires about 
the camp and detailed a force to act as sentinels. 

Later in the evening Lord Montague, d’Artagnan, Ara- 
mis, and Patrick held a council in the nobleman^s tent. 
It was not a council of war, this time, but a council of 
family, or rather, friendly relations. The subject under 
discussion was the CavalieFs future. The Irishman had 
kept all the papers entrusted to his care, and it was now 
their duty to study them carefully. The most important 
document was that in which the father recognized his 
son, who had been baptized George-Tancrede, as Viscount 
Villiers. There were also specific grants of money, with 
the Laird Angus MacDiarmid as trustee, if alive. 

^^The property mentioned in these papers,” said the Abbe, 
whose knowledge of law was quite extensive, “is, fortu- 
nately, all situated in England.” 

The young lord, now the legitimate and recognized 
holder of his title, could probably obtain his property by 
petitioning the King. 

^^Yes, it will be quite easy, I think,” said Montague. 
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^TIl tell you why. By his marriage to Claire de Cernay 
he will become a member of my family!’’ 

For several moments Patrick had not joined in the dis- 
cussion. He seemed to be alarmed and examined his 
pockets feverishly. He then looked anxiously through the 
pile of papers on the table. 

“By St. Dunstan,” he cried. “A document has disap- 
peared!” 

^^MordiP^ said d’Artagnan, realizing that the Irishman 
was thoroughly aroused. “Is it an indispensable paper?” 

“Indispensable? No, not altogether. But its absence 
annoys me greatly. It is the link between these different 
acts. How can it have disappeared? Who could have 
stolen that last will of my beloved master?” 

In his melodious southern voice the Musketeer inter- 
rupted: 

“The will? Are you disturbed about the will? Well, 
sandis^ why didn’t you say so sooner?” 

He drew from beneath his doublet a somewhat battered 
parchment which he handed to the astonished Patrick, say- 
ing: 

“I have been guarding this for a long time. No, don’t 
thank me. It was very kindly supplied to me by Mon- 
seigneur Mazarin, our illustrious Secretary of State.” 

In answer to the flood of questions that greeted this re- 
mark, d’Artagnan was forced to recount the entire story 
of how he had made Monsieur Mazarin believe in devils 
by the simple expedient of pretending to be asleep and then 
slipping the precious parchment into his boot. 

“D’Artagnan,” said Aramis at the end of the story, “you 
are a far greater casuist than I shall ever be!” 
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While this scene was taking place in Montague’s tent, 
Cyrano was seated in front of a little fire near the outpost 
of the camp. It was obvious at the first glance that he 
was disturbed. The reason for this was that he had not 
seen Saint- Amant or Linieres since the fight. And yet he 
was certain that they hadn’t fallen into the chasm or re- 
mained in the camp. Indeed he was almost positive that 
he had seen them at the close of the battle. 

‘Where can they be?” he kept asking himself. “Per- 
haps they are merely late in returning to the camp after 
the sounding of taps. Oh, they’re hopeless as soldiers!” 

There could be no question that the two men both had 
the roving spirit. Late in the night they returned. Be- 
tween them was a person tied up in a most thoroughgoing 
manner. 

“Who is that man?” asked Cyrano. 

The two conspirators did not answer, but mysteriously 
deposited their prisoner in a tent, leaving him to the care 
of two sentinels. At last Saint-Amant spoke: 

“Savinien, my son, your indiscretion fairly breaks my 
heart. We played truant in order to get some fruit . . • 
we were successful and brought it back with us. Don’t try 
to taste it 5 it is our share of the prize.” 

The stars were shining brilliantly and a fresh coolness 
rose from the earth. The Cavaliers slept soundly during 
these early hours of the morning. Only the bivouac fires 
continued to send up their flame. 

One side of the camp adjoined the forest. It was there 
that the tents of the mysterious prisoner and of Patrick, 
Cyrano, and his companions had been pitched. All was 
silence, except for occasional heavy snoring. 
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Could that be the breeze, that low, strange noise? No, 
the air was still. And yet a faint sound as of someone 
creeping, could be heard. It was so faint that the weary 
sentinels noticed nothing. But there was one person who 
did not sleep and who listened alertly for the slightest 
sound. 

Since he had recovered his young master, Patrick now 
lived only to avenge him. He kept pondering how to 
take this vengeance upon those cruel monsters who had 
made both of them suffer so terribly. For that reason 
alone he had not slept. He must watch always! In- 
stinctively he had guessed the name of the prisoner in the 
adjoining tent. Without having seen him, knew that 
it was he! 

Attracted by the noise, the Irishman discarded the plaid 
which had served him as a bed covering. The sound 
could still be heard. He stepped outside the tent. 

No, he had not been deceived! A large shadow was 
slowly emerging from beneath the flap of the next tent. 
The shadow was that of a man whose shoulders were bound 
by fetters, but who had the use of his arms and legs. He 
was advancing cautiously with a slow creeping movement. 

Patrick followed him silently. He must face alone this 
man whom God had delivered to him. The afternoon 
before Harry MacLegor had led the retreat of the Round- 
heads. He was some distance ahead when the marauding 
Saint-Amant and Linieres had surprised him before he 
could call for help. It had been the work of seconds only 
to gag, bind and abduct him. But now, profiting by the 
sentinels’ sleep, he was slowly gaining his freedom. 

He finally reached the edge of the forest and stood up, 
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ready to plunge into the’ heavy undergrowth where pur- 
suit would be impossible. But he was unable to move. A 
hand was on his shoulder. Curses! Was he to be stopped 
just as he was on the point of escaping? Would the dag- 
ger concealed beneath his coat be sufficient protection? 

He turned around. Oh, God be praised! It was only 
the ancient Patrick! The. two men silently clutched at 
each other and the struggle began. It was a ghastly, hide- 
ous combat. Hands and feet were the only weapons. 
Patrick was unarmed and Harry had not had time to 
reach for his dagger. Hate was the powerful motive that 
sustained them. Without uttering a word the combatants 
seized each other, each trying to break his opponent’s bones 
or strangle him. They rolled over and over on the ground, 
head beat against head, and teeth bit into the flesh until the 
blood appeared. It was savage, primeval. 

Suddenly the alarm was given in the camp by the shot 
from a sentry’s gun. Torches were hastily lighted and 
the Cavaliers rushed from their tents. The light of the 
torches fell upon a horrible spectacle. Two men held each 
other in a death grip; the bleeding bodies were practically 
without clothing. One was motionless; the other gasped 
for breath. Patrick, still alive but bleeding profusely 
at the mouth, was lifted up. 

‘^He wished to escape! . . . God gave him to me! . . . 
I seized him!” 

The Cavalier held him in his arms, pressing him to his 
heart. 

“Wounded! You are wounded!” he murmured, feel- 
ing the warm blood pour over his hands. 

“Wounded, but avenged!” cried the old man, snatching 
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from his breast t*" ; - m MacLegor had sunk to 

its hilt. 

Blood gushed forth from the open wound. Life was 
slipping quickly from the aged frame. The tears flowed 
freely from Tancrede’s eyes. 

^‘Patrick, my friend, my saviour, my second father!” 

^^My dear little lord, my child! . . . Ah, I die happy!' 

Withdrawing his eyes from the young Cavalier, the Ir, 
man stared with an expression of ferocious joy at the i 
animate body of his enemy. Then he looked towa 
heaven. His face became relaxed, and he seemed to ) 
smiling as he whispered: 

^^My lord Duke, my Master, we have obtained justic 
. . . Your servant has kept his word!” 

And he fell dead across the corpse of MacLegor whoi. 
he had strangled with his own aged hands. 

Some time later aristocratic London society flocked in g' 
numbers to witness the marriage of George-Tancrede, ^ 
count Villiers, and Claire Anne-Marie de Cernay. The Ex 
lish aristocracy present were surprised to discover that atten 
ant at this great wedding, and the most honored of the guer 
were four almost unknown Frenchmen: Messieurs Cyn 
de Bergerac, Saint-Amant, d’Artagnan, and d^Herblay. 

If the truth had been known, a fifth Frenchman was 
have been present* But, alas, Linieres had gone early ' 
this happy day to a little tavern opposite the church, * 
by the time the ceremony had begun, he was slee^^ 
peacefully on a bench with an empty bottle of wine clu* 
firmly in his right hand. 

THE END 
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specifically lighter, and the muscular effort needed to keep it 
from sinking is diminished — or, indeed, if the bubble is oi 
the right size, is altogether saved. The contrast between the 
movements of a Goby, which, after swimming up towards the 
surface falls rapidly to the bottom on ceasing its exertions, 
and the movements of a Trout, which remains suspended just 
balancing itself hy slight undulations of its fins, shows how 
great an economy results from an internal float, to fishes which 
seek their food in mid-water or at the surface. Hence the 
habit of swallowing air having been initiated in the way 
described, we see why natural selection will, in certain fishes, 
aid modifications of the alimentary canal fa v" curing its 
lodgment — modifications constituting air-sacs In 

the second place, while from air thus lodged in air-sacs thus 
developed, the advantage will be that of flotation only if the 
air is infrequently changed or never changed ; the advantage 
Mull be that of supplementary respiration if the air-sacs are 
from time to time partially emptied and refilled. The re- 
quirements of the animal will determine which of the two 
functions predominates. Let us glance at the different sets 
of conditions under which these divergent modifications 
may be expected to arise. 

The respiratory development is not likely to take place in 
fishes that inhabit seas or rivers in which the supply of 
aerated water never fails : there is no obvious reason why 
the established branchial respiration should be replaced by a 
pulmonic respiration. Indeed, if a fishes branchial respiration 
is adequate to its needs, a loss would result from the effort of 
coming to the surface for air ; especially during those first 
stages of pulmonic development Mhm the extra aeration 
achieved was but small. Hence in fishes so circumstanced, 
the air-chambers arising in the way described would naturally 
become specialized mainly or wholly into floats. Their con- 
tained air being infrequently changed, no advantage would 
arise from the development of vascular plexuses over their 
surfaces ; nothing would be gained by keeping open the com' 
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munication between them and the alimentary canal ; and 
there might thus eventually result closed chambers the 
gaseous contents of which, instead of being obtained from 
without, were secreted from their walls, as gases often are 
from mucous membranes Contrariwise, aquatic 

vertebrata in which the swallowing of air- bubbles, becoming 
habitual, had led to the formation of sacs that lodged the 
bubbles ; and which continued to inhabit waters not always 
supplying them with sufficient oxygen ; might be expected 
to have the sacs further developed, and the practice of chang- 
ing the contained air made regular, if either of two advan- 
tages resulted — either the advantage of being able to live in 
old habitats that had become untenable without this modifi- 
cation, or the advantage of being able to occupy new habitats. 
Now it is just where these advantages are gained that we se^ 
the pulmonic respiration coming in aid of the branchial 
respiration, and in various degrees replacing it. Shallow 
waters are liable to three changes which conspire to make 
this supplementary respiration beneficial. The summer’s sun 
heats them, and raising the temperatures of the animals they 
contain, accelerates the circulation in these animals, exalts 
their functional activities, increases the production of car- 
bonic acid, and thus makes aeration of the blood more needful 
than usual. Meanwhile the heated water, instead of yielding 
to the highly carbonized blood brought to the branchiae the 
usual quantity of oxygen, yields less than usual ; for as the heat 
of the water increases, the quantity of air it contains diminishes. 
And this greater demand for oxygen joined with smaller 
supply, pushed to an extreme where the water is nearl}^ all 
evaporated, is at last still more intensely felt in consequence 
of the excess of carbonic acid discharged by the numerous 
creatures congregated in the muddy puddles that remain. 
Here, then, it is, that the habit of taking in air-bubbles is 
likely to become established, and the organs for utilizing them 
developed ; and here it is, accordingly, that we find all stages 
of the transition to athnal respiration. The Loach before- 
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mentioned, whicli swallows air, frequents small waters liable 
to be consideraoly warmed ; and the Cuchiai an anomalous 
eel- shaped fish, which has vascular air-sacs opening out at the 
back of the mouth, ‘'is generally found lurking in holes 
and crevices, on the muddy banks of marshes or slow-moving 
rivers.” Still more significant is the fact that the Lepidoslren^ 
or “mud-fish” as it is called from its habits, is the only true 
fish that has lungs. But it is among the Amphibia that we see 
.most conspicuously this relation between the development 
of air-breathing organs, and the peculiarities of the habitats. 
Pools, more or less dissipated annually, and so rendered unin- 
habitable by most fishes, are very generally peopled by these 
transitional types. Just as we see, too, that in various 
climates and in various kinds of shallow waters, the supple- 
mentary aerial respiration is needful in difierent degrees ; so 
do we find among the Amphibia many stages in the substi- 
tution of the one respiration for the other. The facts, then, 
are such as give to the hypothesis a vraisemblance greater than 
could have been expected. 

The relative effects of direct and indirect equilibration in 
establishing this further heterogeneity, must, as in many other 
cases, remain undecided. The habit of taking in bubbles is 
scarcely interpretable as a result of spontaneous variation : we 
must regard it as arising accidentally during the effort to 
obtain the most aerated water; as being persevered in 
because of the relief obtained ; and as growing by repetition 
into a tendency bequeathed to offspring, and by them, or 
some of them, increased and transmitted. The formation of 
the first slight modifications of the alimentary canal favouring 
the lodgment of bubbles, is not to be thus explained. Some 
favourable variation in the shape of the passage must here 
have been the initial step. But the gradual increase of this 
structural modification by the survival of individuals in which 
it is carried furthest, will, I think, be all along aided by 
immediate adaptation. The part of the alimentary canal 
previously kept from the air, but now habitually in contact 
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with the air, must be in some degree modified by the 
action of the air; and the directly-produced modification, 
increasing in the individual and in successive individuals, 
cannot cease until there is a complete balance between the 
actions of the changed agency and the changed tissue. It i? 
indeed probable that the growth as well as the differentiation 
of the pulmonic surface, when once commenced, will bt 
furthered by the direct process. The reasoning befor« 
used in the case of branchiae (§ 292) applies in the cast 
of lungs. If exchange between the plasma in the blood- 
vessels and the plasma in the tissues surrounding them, 
goes on with a rapidity that becomes greater where the 
difference between them becomes greater; if, consequently, 
at some place where the carbonized plasma inside the 
blood-vessels is brought close to an unusually decarbonized 
or much oxygenated plasma outside of the blood-vessels, the 
exchange of these liquids becomes unusually active ; if, as a 
result, the circulation in the part is augmented ; then it is to 
be inferred that the extra nutrition will cause extra growth. 
The surface of the rudimentary lung will increase in area so 
long as the capillary osmose is much greater than in other 
parts of the body ; and it wdll continue to be greater until, 
by the extension of the aerating surface, the respiratory 
exchange has been rendered so efficient as to bring down the 
contrast between the intra- vascular and extra- vascular liquids 
to a level with the contrasts between the intra- vascular and 
extra-vascular liquids in other organs. That is to say, the 
growth which this direct action produces, will go on until the 
functional efficiency of the lungs is in equilibrium with the 
functional efficiencies of other parts throughout the organism. 

§ 300. We come now to differentiations among the truly 
inner tissues — the tissues which have direct converse neither 
with the environment nor with the foreign substances taken 
into the organism from the environment. These, speaking 
broadly, are the tissues which lie between the double layer 
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forming tte integument with its appendages, and the double 
layer forming the alimentary canal with its divertioiila. We 
will take first the differentiation which produces the vascular 
system. 

Certain forces producing and aiding distribution ot liquids in 
animals, come into play before any vascular system exists ; 
and continue to further circulation after the development of 
a vascular system. The first of these is osmotic exchange, 
acting locally and having an indirect general action ; the 
second is osmotic distension, acting generally and having an 
indirect local action ; the third is local variation of pressure 
which movement of the body throws on the tissues and their 
contained liquids. A few words are needed in elucidation of 
each. If in any creature, how^ever simple, different 

changes are going on in parts that are differently conditioned 
—if, as in a Hydra, one surface is exposed to the surrounding 
medium while the other surface is exposed to dissolved food ; 
then between the unlike liquids which the dissimilarly-placed 
parts contain, osmotic currents must arise ; and a movement 
of liquid through the intermediate tissue must go on as long 
as an unlikeness between the liquids is kept up. This primary 
cause of re-distribution remains one of the causes of re-distri- 
bution in every more -developed organism : the passage of 
matters into and out of the capillaries is everywhere thus 
set up. And obviously in producing these local currents, 
osmose must also indirectly produce general currents, or aid 
them if otherwise produced. Osmose, however, still 

further aids circulation by the liquid pressure which it esta- 
blishes tliroiighout the organism. More marked than the 
contrasts between the liquids in some parts and those in 
other parts, is the contrast between the whole mass of 
liquid in the animal and the liquid bathing its surfaces — 
either the water in which it is immersed, or the water taken 
into its alimentary canal. Its blood and all its juices being 
denser than water, the result is an osmotic absorption tend- 
ing ever to distend all its permeable parts— its tissuesi 
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and its vessels when it has them. But these vessels and 
tissues are elastic; and if distended must everywhere com- 
press their contents — must tend, therefore, to squeeze out their 
contents where there is least resistance. Consequently, if at 
any place there is an abstraction of nutritive liquid, either 
for growth or function, more nutritive liquid will be forced 
towards that place. This cause of currents, which cannot 
fail to work throughout the distended tissues even of animals 
that are without blood-vessels, comes more actively into play 
where the body is everywhere traversed by these branching 
tubes with elastic walls. When we learn that the pressure 
of blood within the arteries and veins of a mammal varies 
from some 3 lbs. to 5 of a lb. per square inch, we see, on 
averaging this pressure, that the coats of the vascular system 
exert considerable force on the blood. This average pressure 
cannot be due to the hearths action ; since if, in the absence 
of the heart’s action, the whole mass of the blood in 
the vascular system were not above atmospheric pressure, 
the heart’s action could not produce a pressure above 
that of the atmosphere in one part of the vascular system 
without lowering the pressure below that of the atmo- 
sphere in another part of the vascular system. Hence 
it follows that irrespective of the heart’s action, the dis- 
tended walls of the vascular system must so compress 
the blood, as to cause a flow of it towards places 
where its escape is least resisted — towards places, that is, 
where it is most rapidly abstracted by function or growth. 
This is a cause of distribution which is at work before any 
central organ of circulation exists. Though in the rudimen- 
tary vascular systems of the simpler animals, the osmotic 
distension is probably nothing like so great, there must 
be some of it ; and in the absence of a pumping organ, 
this force is probably an important aid to that move- 
ment of the blood which the functions set up. How 

the third cause — the changes of internal pressure which an 
animal’s movements produce — furthers circulation, will be 
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BufiSciently manifest. That parts which are bent or strained 
necessarily have their contained vessels si^ueezed, has been 
before shown (§ 281 ) ; and whether the bend or strain is 
caused, as in a plant, by an external force, or, as usually in an 
animal, by an internal force, there must be a thrusting of the 
liquids towards places of least resistance — that is, towards 
places of greatest consumption. This which in animals with- 
out hearts is a main agent of circulation, continues to further 
it very considerably even among the highest animals. There 
is experimental proof of the fact. The pressure in the jugu- 
lar vein of a horse, which is about | of a pound per 
square inch while the muscles are at rest, rises to lbs. per 
square inch when the muscles are contracted to raise the 
head. Such, then, are the several forces we have to 

take into account in studying the genesis of the vascular 
system. Let us now pass to the facts to be interpreted. 

Even in such simple types as the Eijdrozoa, cavities in the 
sarcode faintly indicate a structure that facilitates the transfer 
of nutritive matters. These vacuoles, possibly caused by the 
contraction of colloid substance in passing from the soluble 
to the insoluble state, become reservoirs filled with the 
plasma that slowly oozes through the sarcode; and every 
movement of the animal, accompanied as it must be by 
changed pressures and tensions on these reservoirs, tends 
here to fill them and there to squeeze out their contents in 
that or the other direction — possibly aiding to produce, by 
union of several vacuoles, those lacunae or irregular canals 
which the sarcode in some cases presents. 

Irregular canals of this kind, not lined with any mem- 
branes but being simply cavities running through the flesli, 
mainly constitute the vascular system in Molluscoida and many 
Mollusca. In the simplest of these types the nutritive liquid, 
absorbed into the cavity of the peri- visceral sac, is thrust 
hither and thither through this sac with every change in the 
creature^s attitude, and eimultaneously fills some of tha 
sinuses which open out of this sac and run through the sub* 
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stance of tie body. This distribution of the plasma, which 
muscular movement and osmotic distension here combine to 
aid, is, in somewhat more developed types, further aided by 
a rudimentary heart : in the peri- visceral sac is seated an 
open-mouthed tube, along which a wave of contraction pro- 
ceeds, first for a while in one direction and then again in the 
opposite direction. The higher orders of MoUusca have this 
simple contractile tube developed into a branched system of 
vessels or arteries, which run into the substance of the body 
and end in lacunae or simple fissures. This ending in lacunae 
takes place at various distances from the vascular centre. In 
some genera the arterial structure is carried to the periphery 
of the blood-system, while in others it stops short midway. 
Throughout most orders of the MoUusca the back current 
of blood continues to be carried by channels of the original 
kind : there are no true veins, but the blood having been 
delivered into the tissues, finds its way back to the peri- vis- 
ceral cavity through inosculating sinuses. Among the Ce- 
phalopods, however, the afferent blood- canals, as well as the 
efferent ones, acquire distinct walls ; but even here the shut- 
ting off of the vascular system from the general cavity of the 
body is not complete; since there are still certain veins which 
empty themselves into the peri- visceral sac. Pat- 

ting together these facts we may see pretty clearly the 
stages of vascular development. From the original reservoir 
of nutritive liquid between the alimentary canal and the wall 
of the body, a portion is partially shut off ; and by the ver- 
micular contraction of the open tube thus formed, there is 
produced a more rapid transfer of the nutritive liquid from 
one part of the peri- visceral sac to another, than was origi- 
nally produced by the motions of the animal. Clearly, the 
extension of this contractile tube and the development from 
it of branches running hither and thither into the tissues, 
must, by defining the channels of the blood throughout a part 
of its course, render its distribution more regular and active. 
As fast as this centrifugal growth of definite channels advances. 
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60 fast are the efferent currents of blood, prevented from 
escaping laterally, obliged to move from the centre towards 
the circumference ; and so fast also does the less-developed 
set of channels become, of necessity, occupied by afferent 
currents. When, by a parallel increase of definiteness, the 
lacunae and irregular sinuses through which the afferent cur- 
rents pass, become transformed into veins, the accompanying 
disappearance of all stagnant or slow-moving collections of 
blood, implies a further improvement in the circulation. 

By what agency is effected this differentiation of a definite 
vascular system from the indefinite peri- visceral sac ? JSTo 
sufficient reply is obvious. The genesis of the primordial 
heart is not comprehensible as a result of direct equilibration; 
and we cannot readily see our way to it as a result of in- 
direct equilibration ; for it is difficult to imagine what favour- 
able variation natural selection could have seized hold of to 
produce such a structure. A contractile tube that aided 
the distribution of nutiitive liquid, being once established, 
survival of the fittest would suffice for its gradual extension 
and its successive modifications. But what were the early 
stages of the contractile tube, while it was yet not sufficiently 
formed to help circulation, and while it must nevertheless have 
had some advantage without which no selective process could 
go on ? This part of the question we must leave as at present 
insoluble. To another part of the question, how- 

ever, an answer may be ventured. If we ask the origin of 
those ramifying channels which, first appearingas simple chjin- 
nels, eventually become vessels having definite walls, a reply 
admitting of considerable justification, is, that the currents uf 
nutritive liquid forced and drawn hither and thither through 
the tissues themselves initiate these channels. We know that 
streams running over and through solid and quasi-solid inor- 
ganic matter, tend to excavate definite courses. We saw 
reason for concluding that the development of sap-channels 
in plants conforms to this general principle. May we not 
then suspect that the nutritive liquid contained in the tissue 
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of a simple animal, made to ooze now in this direction and 
now in that by osmotic distension and bj^ the changes of 
pressure which the animaFs movements cause, comes to have 
certain lines along which it is thrust backwards and forwards 
more than along other lines ; and must by repeated passings 
make these more and more permeable, until they become 
lacunae ? Such actions will inevitably go on; and such actions 
appear competent to produce some, at least, of the observed 
efiects. The leading facts which indicate that this is a part 
cause of vascular development, are these. 

Growths normally recurring in certain places at certain 
intervals, are accompanied by local formations of blood- vessel s- 
The periodic maturation of ova among the Mammalia^ supplies 
an instance. Through the stroma of an ovarium are dis- 
tributed innumerable minute vesicles, which, in their early 
stages, are microscopic. Of these, severally contained in their 
minute ovi-sacs, any one may develop: the determining 
cause being probably some slight excess of nutrition. When 
the development is becoming rapid, the capillaries of the 
neighbouring stroma increase and form a plexus on the walls 
of the ovi*sao. Now since there is no typical distribution of 
the developing ova ; and since the increase of an ovum to 
a certain size precedes the increase of vascularity round 
it ; we can scarcely help concluding that the setting up 
of currents towards the point of growth determines the 
formation of the blood-vessels. It may be that having 
once commenced, this local vascular structure completes 
itself in a typical manner ; but it seems clear that this 
greater development of blood-vessels around the growing 
ovum is initiated by the draught towards it. Ab- 

normal growths show still better this relation of cause and ef- 
fect. The false membranes sometimes found in the bronchial 
tubes in croup, may perhaps fairly be held abnormal in but a 
partial sense : it may be said that their vascular systems are 
formed after the type of the membranes to which they are 
akin. But this can scarcely be said of the morbid growths 
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classed as malignant. Tbe blood-vessels in an encepbaloid 
cancer, are led to enlarge and ramify, often to an immense 
extent, by tbe unfolding of tbe morbid mass to wbicb they 
carry blood. Alien as is tbe structure as a whole to tbe type 
of tbe organism ; and alien in great measure as is its tissue 
to tbe tissue on wbicb it is seated ; it nevertheless happens 
that tbe growth of the alien tissue and accompanying ab- 
straction of materials from tbe blood-vessels, determine a 
corresponding growth of these blood-vessels. TJnless, then, 
we say that there is a providentially-created type of vascular 
structure for each bind of morbid growth (and even this 
would not much help us, since tbe vascular structure has 
no constancy within tbe limits of each kind), we are com- 
pelled to admit that in some way or other tbe currents of 
blood are here directly instrumental in forming their own 
channels. One more piece of evidence, before cited 

as exemplifying adaptation (§ 67), may be called to mind, 
"VVben any main channel for blood, leading to or from a 
certain part of the body, has been rendered impervious, 
others among the channels leading to or from this same part, 
enlarge to the extent requisite for fulfilling the extra func- 
tion that falls upon them : the enlargement being caused, as 
we must infer, by tbe increase of tbe currents carried. 

Here then are facts warranting inductively the deduction 
above drawn. It is true that we are left in the dark respect- 
ing the complexities of the process. How the channels for 
blood come to have limiting membranes, and many of them 
muscular coats, the hypothesis does not help us to say. But 
the evidence assigned goes far to warrant the belief that vascu- 
lar development is initiated by direct equilibration ; though in 
direct equilibration may have had the larger share in establish 
ing the structures which distinguish finished vascular systems 

§ 301. Of the inner tissues which remain let us next take 
bone. In what manner is differentiated this dense substance 
serving in most cases for internal support ? 
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Already when considering the -vertebrate skeleton under 
its morphological aspect (§ 2o6) it was pointed out that the 
formation of dense tissues, internal as well as external, is, in 
some cases at least, brought about by the mechanical forces 
lo be resisted. Through w^hat process it is brought about mg 
could not then stay to inquire: this question being not 
morphological but physiological. Answers to some kindred 
questions have since been attempted. Certain actions to 
which the internal dense tissue^ of plants may be ascribed, 
have been indicated ; and more recently, analogous actions 
have been assigned as causes of some external dense tissues 
of animals. We have now to ask whether actions of the 
same nature have produced these internal dense tissues of 
animals. 

The problem is an involved one. Bones have more than one 
stage: they are membranous or cartilaginous before they be- 
come osseous ; and their successive component substances so far 
differ that the effects of mechanical actions upon them differ. 
And having to deal with transitional states in which bone is 
formed of mixed tissues, having unlike physical properties 
and unlike minute structures, the effects of strains become 
too complicated to follow wuth precision. Anything in the 
way of interpretation must therefore he regarded as tentative. 
If analysis and comparison show tliat the phenomena are not 
inconsistent with the hypothesis of mechanical genesis, it is 
as much as can be expected. Let us first observe more nearly 
the mechanical conditions to which bones are subject. 

The endo-skeleton of a mammal with the muscles and liga- 
ments bolding it together, may he rudely compared to a 
structure built up of struts and ties ; of which, speaking 
generally, the struts bear the pressures and the ties bear the 
tensions. The framework of an ordinary iron roof will give 
an idea of the functions of these two elements, and of the 
mechanical characters required by them. Such a framework 
consists partly of pieces that have each to bear a thrust in 
the direction of its length, and paitly of pieces that have each 
54 
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to bear a pull in the direction of its length ; and these struts 
and ties are differently formed to adapt them to these 
different strains. Further, it should be reinarked that though 
the rigidity of the framework depends on the ties which are 
flexible, as much as on the struts which are stiff, yet the ties 
help to give the rigidity simply by so holding the struts in 
position that they cannot escape from the thrusts which fall 
on them. Now the like relation holds with a difference 
among the bones and muscles — the difference being, that here 
the ties admit of being lengthened or shortened and the struts 
of being moved about upon their joints. The mechanical re- 
lations are not altered bj’ this however. The actions are of 
essentially the same kind in an animal that is standing, or 
keeping itself in a strained attitude, as in one that is changing 
ifs attitude — the same in so far that we have in each a set 
of flexible parts that are pulling and a set of rigid parts that 
are resisting. It needs but to remember the sudden collapse 
and fall that take place when the muscles are paralyzed, or 
to remember the inability of a bare skeleton to support itself, 
to see that the struts without the ties cannot suffice. And 
we have but to think of the formless mass into which a man 
would sink when deprived of his bones, to see that the ties 
without the struts cannot suffice. To trace the way in which 
a particular bone has its particular thrust thrown upon it, 
may not always be practicable. Though it is easy to perceive 
how a flexor or extensor of the arm causes by its tension a re- 
active pressure along the line of the humerus, and is enabled 
to produce its effe ct only by the rigidity of the humerus ; yet 
it is not so easy to perceive how such bones as those of a 
horse's haunch are similarly acted upon. Still, as the weight 
of the hind quarters has to be transferred from the pelvis to 
the feet, and must be so transferred through the bones, it is 
manifest tliat though these bones form a very crooked line, 
the weight must produce a pressure along the axis of each : the 
muscles and ligaments concerned serving here, as in other 
cases, so to hold the bones that they bear the pressure instead 
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of being displaced by it. JS’ot forgetting that many processes 
of the bones have to bear tensions, we may then say that 
generally, though by no means universally, bones are in- 
ternal dense masses that have to bear pressures — pressures 
which in the cylindrical bones become longitudinal thrusts. 
Leaving out exceptional cases, let us consider bones as masses 
thus circumstanced. 

When giving reasons for the belief that the vertebrate 
skeleton is mechanically originated, one of the facts put in 
evidence was, that in the vertebrate series the transition from 
the cartilaginous to the osseous spine begins peripherally 
(§ 257 ) : each vertebra being at first a ring of bone sur- 
rounding a mass of cartilage. And it was pointed out that 
this peripheral ossification is ossification at the region of 
greatest pressures. Wow it is not vertebrse only that follow 
this course of development. In a cylindrical bone, though 
it is difierently circumstanced, the places of commencing ossi- 
fication are still the places on which the severest stress falls. 
Let us consider how such a bone that has to bear a longitu- 
dinal pressure is mechanically affected. If the end of a 

walking-cane be thrust with force against the ground, the cane 
bends ; and partially resuming its straightness when relieved, 
again bends, usually towards the same side, when the thrust 
is renewed. A bend so caused acts on the fibres of the cane 
in nearly the same way as does a bend caused by supporting 
the cane horizontally at its two ends and suspending a 
weight from its middle. In either case the fibres on the con- 
vex side are extended and the fibres on the concave side com- 
pressed. Kindred actions occur in a rod that is so thick as 
not to yield visibly under the force applied. In the absence 
of complete homogeneity of its substance, complete symmetry 
in its form, and an application of a lorce exactly along its 
axis, there must be some lateral deflection; and therefore 
some distribution of tensions and pressures of the kind indi- 
cated. And then, as the fact which here specially concerns 
we have to note that the strongest tensions and pressures ai^e 
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borne by the outer layers of fibres. Now the shaft of a long 
bone^ subject to mechanical actions of this kind, simibirly has 
its outer layer most strained. In this layer, therefore, on the 
mechanical hypothesis, ossification should commence, and here 
it does commence — commences, too, midway between the ends 
where the bends produce on the superficial parts their most 
intense efi:ects. But we have not in this place simply 

to obsei ve that ossification commences at the places of greatest 
stress, but to ask what causes it to do this. Can we trace the 
physical actions which set up this deposit of dense tissue ? It 
IS, I think, possible to indicate a ‘‘ true cause that is at work ; 
though whether it is a sufficient cause may be questioned. 
We concluded that in certain other cases, the formation of 
dense tissue indirectly results from the alternate squeezing 
and relaxation of the vessels running through the part ; and 
the inquiry now to be made is, whether, in developing bone, 
the same actions go on in such ways as to produce the ob- 
served effects. At the outset we are met by what seems a 
fatal difficulty — cartilage is a non- vascular tissue : this sub- 
stance of which unossified bones consist is not permeated by 
minute canals carrying nutritive liquid, and cannot, there- 
fore, be a seat of actions such as those assigned. This ap- 
parent difficulty, however, furnishes a confirmation. For 
cartilage that is wholly without blood-vessels does not ossify ; 
ossification takes place only at those parts of it into 
which the capillaries penetrate. Hence, we get additional 
reason for suspecting that bone- formation is due to the alleged 
cause ; since it occurs where mechanical strains can produce 
the actions described, but does not occur where mechanical 
strains cannot produce them. Let us consider more closely 
what the factors are, and how they will cooperate under 
the particular conditions. It seems possible th-at 

these canals that exist in the superficial layer of a cartilagin- 
ous bone before it begins to ossify, are themselves produced 
by the mechanical actions. For every time a mass of carti- 
lage is strained and its superficial la^^ers more especially 
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subject to tensions and pressures, the nutritive liquid diffused 
through the substance of the cartilage, compressed as it must 
be, will tend to ooze from the surface of the cartilage, and to 
return again when the stress is taken off. Such alternate 
movements of the nutritive liquid, perpetually repeated, will 
be apt to form channels. These, at first quite superficial and 
inappreciable, will become more appreciable ; since, when 
they are once commenced, any further additions of substance 
to the surface will be prevented from closing their openings 
by the alternate rushes of liquid ; and so a vascular layer 
of appreciable thickness may gradually be formed. But 
without doing more than hint this, it will suffice for the 
argument if we commence with the external vascular layer 
as already existing, and consider what will take place in 
it. Cartilage is elastic — is somewhat extensible, and 

spreads out laterally under pressure, but resumes its form 
when relieved. How, then, will the capillaries traversing 
such a substance be affected at the places where it is strained 
by a bend ? Those on the convex side will be laterally 
squeezed, in the same way that we saw the sup- vessels on the 
convex side of a bent branch are squeezed ; and as exudation 
of the sap into the adjacent prosenchyma will be caused in 
the one case, so, in the other, there will be caused exudation 
of serum into the adjacent cartilage : extra nutrition and 
increase of strength resulting in both cases. The parallel 
ceases here, however. In the shoot of a plant, bent in 
various directions by the wind, the side which was lately 
compressed, is now extended; and hence that squeezing 
of the sap-vessels which results from extension, suffices to 
feed and harden the tissue on all sides of the shoot. But it 
is not so with a bone. Having yielded on one side under 
longitudinal pressure, and resumed as nearly as may he its 
previous shape when the pressure is taken off, the hone yields 
again towards the same side when again longitudinally 
pressed. Hence the substance of its concave side, never 
rendered convex by a bend in the opposite direction, would 
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not receive any extra nutrition did no other action come into 
play. But if we consider how intermittent pressures must 
act on cartilage, we shall see that there will result extra 
nutrition of the concave side also. Squeeze between two 
pieces of glass a thin bit of caoutchouc that has a hole 
through it. While the caoutchouc spreads out away from 
the centre, it also spreads inwards, so as partially to close the 
hole. Everywhere its molecules move away in directions of 
least resistance ; and for those near the hole, the direction of 
least resistance is towards the hole. Let this hole stand for 
the transverse section of one of the capillaries passing 
through cartilage, and it will be manifest that on the side of 
the unossified bone made concave in the way described, the 
compressed cartilage will squeeze the capillaries traversing 
it; and in the absence of perfect homogeneity in the 
cartilage, the squeeze will cause extra exudation from the 
capillaries into the cartilage. Thus every additional strain 
will give to the cartilage it falls upon, an additional supply 
of the materials for growth. So that presently the side 
which, by yielding more than any other, proves itself to be 
the weakest, will cease to be the weakest. What further will 
happen ? fSome other side will yield a little — the bends will 
take place in some other plane ; and the portions of cartilage 
on which repeated tensions and pressures now fall will be 
strengthened. Thus the rate of nutrition, greatest at the 
place where the bending is greatest, and changing as the 
incidence of forces changes, will bring about at every point a 
balance between the resistances and the strains. Thus, too, 
there will be determined that peripheral induration which we 
see in bones so circumstanced. As in a shoot we saw that the 
woody deposit takes place towards the outside of the cylinder, 
where, according to the hypothesis, it ought to take place ; 
so, here, we see that the excess of exudation and hardening, 
occurring where the strains are most intense, will form a 
cylinder having a dense outside and a porous or hollow 
^Ji^ide. These processes will be essentially the same 
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in bones subject to more complex mechanical actions ; such 
as sundry ol the flat bones and others that serve as internal 
fulcra. Be the strains transverse or longitudinal, be they 
torsion strains or mixed strains, the outer parts of the bone 
will be more affected by them than its inner parts. They 
will therefore tend everywhere to produce resisting masses 
having outer parts more dense than their inner parts. And 
by causing most growth where they are most intense, will 
call out reactive forces adequate to balance them — forms and 
thicknesses of bone offering resistances equal to the strains, 
however numerous and varied. There are doubt- 

less obstacles in the way of this interpretation. It may be 
said that the forces acting on the outer layers in the manner 
described, would compress the capillaries too little to produce 
the alleged effects ; and if evenly distributed along the whole 
lengths of the layers, they would probably be so. But it 
needs only to bend a flexible mass and observe the tendency 
to form creases on the concave surface, to feel assured that 
along the surface of an ossifying bone, the yielding of the 
tissue when bent will not be uniform. In the absence of 
complete homogeneity, the interstitial yielding will take 
place at some points more than others, and at one point above, 
all others. At these weakest points, and especially at one, 
the action on the capillaries will be concentrated. When, 
at the weakest point — the centre of commencing ossification 

an extra amount of deposit has been caused, it will cease 

to be the weakest ; and adjacent points, now the weakest, will 
become the places of yielding and induration. And in pro- 
portion as the layer becomes filled with unyielding matter, 
the remaining compressible parts of it, and their contained 
capillaries, will be more severely compressed. It may be 
further objected that the hypothesis is incorapatiole with the 
persistence of cartilage for so long a time between the 
epiphyses of bones and the bony masses which they ter- 
minate. But there is the reply that the places occupied by 
this cartilage, being places at which the bone lengthens, the 
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non-ossification is in part apparent only — it is rather that 
new cartilage is formed as fasc as the pre-existing cartilage 
ossifies ; and there is the further reply that the slowness of 
the ultimate ossification of this part, is due to its non- 
vascularity, and to mechanical conditions that are unfavour- 
able to its acquirement of vascularity. Once more, the de- 
murrer that in the epiphyses ossification does not begin at 
the surface but within the mass of the cartilage, is met by an 
explanation parallel to that before given (§ 293, note) of the 
deep-seated induration produced by an external pressure 
which, during long intervals, does not intermit completely ; 
as in a bunion, a node on the instep, and what is called 
‘‘ housemaid^s knee.’* 

Of course it is not meant that this osseous development by 
direct equilibration, takes place in the individual. Though 
it is a corollary from the argument that in each individual 
the process must be furthered and modified by the particular 
actions to which the particular bones are exposed ; yet the 
leading traits of structure assumed by the bones are assumed 
in conformity with the inherited type. This, however, is no 
difficulty. The type itself is to be regarded as the accumulated 
result of such modifications, transmitted and increased from 
generation to generation. The actions above described as 
taking place in the bone of an individual, must be understood 
as producing their total effect little by little in the corre- 
sponding bones of a long series of individuals. Even if but 
a small modification can be so wrought in the individual, yet 
if such modification, or a part of it, is inheritable, we may 
readily understand how, in the course of geologic epochs, the 
observed structures may arise by the assigned way. 

Here may fitly come in a strong confirmation. If we find 
cases where individual bones, subject in exceptional degrees 
to the actions described, present in exceptional amounts the 
modifications attributed to them, we are greatly helped in 
understanding how there may be produced in the race that 
a-ggregate of modifications which the hypothesis implies 
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Ruch cases occur in ricketty children. I am indebted to Mr. 
Busk for pointing out these abnormal formations of dense 
tissue, that are not apparently explicable as results ot 
mechanical actions and re-actions. It was only on tracing 
out the processes here at work, that there suggested itself the 
specific interpretation of the normal process, as above set 
forth. When, from constitutional defect, bones do 

not ossify with due rapidity, and are meanwhile subject to 
the ordinary strains, they become distorted. Eemembering 
how a mass which has been made to yield in any direction 
by a force it cannot withstand, is some little time before it 
recovers completely its previous form, and usually, indeed, 
undergoes what is called a permanent set it is inferable 
that when a bone is repeatedly bent at the same time that 
the liquid contained in its capillaries is poor in the materials 
for forming dense tissue, there will not take place a propor- 
tionate strengthening of the parts most strained ; and these 
parts will give way. This happens in rickets. But this 
having happened, there goes on what, in teleological language, 
we call a remedial process. Supposing the bone to be one 
commonly affected — a fimur; and supposing a permanent 
bend to have been caused in it by the weight of the body ; 
the subsequent result is an unusual deposition of cartilaginous 
and osseous matter on the concave side of the bone. If tbe 
bone is represented by a strung bow, then the deposit occurs 
at the part represented by the space between tbe bow and 
the string. And thus occurring where its resistance is most 
efiective, it increases until the .approximately- straight piece 
of bone formed within the arc, has become strong enough to 
bear the pressure without appreciably yielding. Now 

this direct adaptation, seeming so like a special provision, 
and furnishing so remarkable an instance of what, in medical 
but unscientific language, is called the vis wediccitri^ natuhCB^ 
is simply a result of the above- described mechanical actions 
and re-actions, going on under the exceptional conditions. 
Each time such a bent bone is subject to a force which again 
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bends it, the severest compression falls on the substance of 
its concave side. Each time, then, the capillaries running 
through this part of its substance are violently squeezed — * 
far more squeezed than they or any other of the capillaries 
would have been, had the bone remained straight. Hence, 
on every repetition of the strain, these capillaries near the 
concave siuface have their contents forced out in more 
than nornial abundance. The materials for the formation of 
tissue are supplied in quantity greater than can be assimi- 
lated by the tissue already formed ; and from the excess of 
exuded plasma, new tissue arises. A layer of organizable 
material accumulates between the concave surface and the 
periosteum ; in this, according to the ordinary course of 
tissue-growth, new capillaries appear ; and the added layer 
presently assumes the histological character of the layer from 
which it has grown. What next happens ? This added 
layer, further from the neutral axis than that which has 
thrown it out, is now the most severely compressed, and its 
capillaries are the most severely squeezed. The place of 
greatest exudation and most rapid deposit of matter, is there- 
fore transferred to this new layer ; and at the same time that 
active nutrition increases its density, the excess of organizable 
material forms another layer external to it : the successive 
layers so added, encroaching on the space between the concave 
surface of the bone and the chord of its arc. What 

limits the encroachment on this space ? — what stops the pro- 
cess of filling it up ? The answer to this question will be 
manifest on observing that there comes into play a cause 
which gradually diminishes the forces falling on each new 
layer. For the transverse sectional area is step by step 
increased ; and an increase of the area over which the weight 
borne is distributed, implies a relatively smaller pressure 
upon each part of it. Further, as the transverse dimensions 
of the bone increase, the materials composing its convex and 
concave layers, becoming further from the neutral axis, 
become better placed for resisting the strains to be borne 
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So that both by the increased quantity of dense matter and 
by its mechanically n ‘ position, the bendings 

of the bone are progressively decreased. But as they are 
decreased, each new layer foimed on the concaye surface, has 
its substance and its capillaries less compressed; and the 
resulting growth and induration are rendered less rapid. 
Evidently, then, the additions, slowly diminishing, will 
eventually cease ; and this will happen when the bone no 
longer bends, lhat is to say, the thickening of the bone Tvill 
reach its limit vheii there is equilibrium between the inci- 
dent forces and the forces which resist them. Here, indeed, 
we may trace with great clearness the process of direct 
equilibration — may see how an unusual force, falling on the 
moving equilibrium of an organism and not overthrowing it, 
goes on working modifications until the re-action balances 
the action. 

That, however, which now chiefly concerns us, is to note 
how this marked adaptation supports the general argument. 
Unquestionably bone is in this case formed under the influ- 
ence of mechanical stress, and formed just where it most 
efiectually meets the stress. This result, not otherwise 
explained, is explained by the hypothesis above set forth. 
And when we see that this special deposit of bone is ac- 
counted for by actions like those to w^hich bone-formation in 
general is ascribed, the probability that these are the actions 
at work becomes very great. 

Of course it is not alleged that osseous structures arise in 
this way alone. The bones of the skull and various dermal 
bones cannot be thus interpreted. Here the natural selec- 
tion of favourable variations appears the only assignable 
cause^ — the equilibration is indirect. We know that ossific 
deposits now and then occur in tissues where they are not 
usually found; and such deposits, originally abnormal, if 
they occurred in places where advantages arose from them, 
might readily he established and increased by survival of the 
fittest. Especially might we expect this to happen when a 
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constitutional tendency to form bone had been established bT 
actions of the kind described ; for it is a familiar fact that 
differentiated types of tissue, having once become elements 
of an organism, are apt occasionally to arise in unusual 
places, and there to repeat all their peculiar histological cha- 
racters And this may possibly be the reason why the bones 
of the skull, though not exposed to forces such as those which 
produce, in other bones, dense outer layers including less 
dense interiors, nevertheless repeat this general trait of bony 
structure. While, however, it is beyond doubt that some 
bones are not due to the direct influence of mechanical stress, 
we may, I think, conclude that mechanical stress initiates 
bone-formation. 

§ 302 What is the oiigin of nerve ? In what way do its 
properties stand related to the properties of that protoplasm 
whence the tissues in genera) arise ? and in what way is it 
differentiated from protoplasm simultaneously with the other 
tissues? These are profoundly interesting questions; but 
questions to which positive answers cannot be expected. 
All that can be done is to indicate answers which seem 
feasible. 

That the property specially displayed by nerve, is a pro 
perty which protoplasm possesses in a lower degree, is mani 
fest. The sarcode of a Ehizopod and the substance of an 
unimpregnated ovum, exhibit movements that imply a propa- 
gation of stimulus from one part of the mass to another ; and 
through the nerveless body of a polype, we see slowly 
travelling and spreading a contraction set up by touching a 
tentacle — a contraction which implies the passage from part to 
part of some stimulus causing the contraction. We 

have not far to seek fora probable origin of this phenomenon. 
There is good reason for ascribing it to the extreme insta- 
bility of the organic colloids of which protoplasm consists. 
These, in common with colloids in general, assume different 
isomeric forms with great facility ; and they display not 
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eimpiy isomerism but polymerism. Further, this readiness to 
undergo molecular re-arrangement, habitually shows itself in 
colloids by the rapid propagation of the re-arrangement 
from part to part. As Prof. Graham has shown, matter in 
this state often ‘‘ pectizes ’’ almost instantaneously — a touch 
will transform an entire mass. That is to say, the change of 
molecular state once set up at one end, spreads to the other 
end — there is a progress of a stimulus to change ; and this is 
what we see in a nerve. So much being understood, let us 
re-state the case more completely. 

Molecular change, implying as it does motion of molecules, 
communicates motion to adjacent molecules ; be they of the 
same kind or of a different kind. If the adjacent molecules, 
either of the same kind or of a different kind, be stable in 
composition, a temporary increase of oscillation in them as 
wholes, or in their parts, may be the only result ; but if they 
are unstable there are apt to arise changes of arrangement 
among them, or among their parts, of more or less permanent 
kinds. Especially is this so with the complex molecules 
which form colloidal matter, and with the organic colloids 
above all. Hence it is to be inferred that a molecular dis- 
turbance in any part of a living animal, set up by either an 
external or internal agency, will almost certainly disturb and 
change some of the surrounding colloids not originally im- 
plicated — will diffuse a wave of change towards other parts 
of the organism : a wave which will, in the absence of per- 
fect homogeneity, travel further in some directions than in 
others. Let us ask next what will determine the 

differences of distance travelled in different directions. Ob- 
^ iously any molecular agitation spreading from a centre, will 
go furthest along routes that offer least resistance. What routes 
will these be ? Those along which there lie most molecules 
that are easily changed by the diffused molecular motion, and 
which yet do not take up much molecular motion in assuming 
their new states. Molecules which are tolerably stable will 
not readily propagate the agitation ; for they will absorb it 
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in the increase of their own oscillations, instead of passing it 
on. Molecules which are unstable but which, in assuming 
isomeric forms, absorb motion, will not readily propagate it : 
since it will disappear in working the changes in them. But 
unstable molecules which, in being isomerically transformed, 
do not absorb motion, and still more those which, in being 
so transformed, give out motion, will readily propagate any 
molecular agitation ; since they will pass on the impulse either 
undiminished, or increased, to adjacent molecules. If 

then we assume, as we are not only warranted in doing but 
are obliged to do, that protoplasm contains tw^o or more 
colloids, either mingled or feebly combined (since it cannot 
consist of simple albumen or fibrin or casein, or any allied 
proximate principle) ; it may be concluded that any mole- 
cular agitation set up by what we call a stimulus, will diffuse 
itself further along some lines than along others, if the com 
ponents of the protoplasm are not quite homogeneously dis 
persed, and if some of them are isomerically transformed 
more easily, or with less expenditure of motion, than 
others; and it \\ill especially travel along spaces occupied 
chiefly by those molecules which give out molecular mo- 
tion during their metamorphoses, if there should be any 
But now let us ask what structural effects 
will be wrought along a tract traversed by this wave of 
molecular disturbance. As is shown by those transforma- 
tions that so rapidly propagate themselves through colloids, 
molecules that have undergone a certain change of form, 
are apt to communicate a like change of foim to ad- 
jacent molecules of the same kind — the impact of each 
overthrow is passed on and produces another overthrow. 
Probably the proneness towards isochronism of molecular 
movements necessitates this. If any molecule has had 
its components re-arranged, and their oscillations conse- 
quently altered, there result movements not concordant with 
the movements in adjacent untransformed molecules, but 
which, impressing themselves on the parts of such untrans 
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formed molecules, tend to generate in them concordant move' 
ments — tend, that is, to produce the re-arrangements involved 
by these concordant movements. Is this action limited to 
strictly isomeric substances ? or may it extend to substances 
that are closely allied ? If along with the molecules of a 
compound colloid there are mingled those of some kindred 
colloid ; or if with the molecules of this compound colloid 
there are mingled the components out of which other such 
molecules may be formed ; then there arises the question — 
does the same influence which tends to propagate the iso 
meric transformations, tend also to form new molecules of 
the same kind out of the adjacent components ? There is 
reason to suspect that it does. Already when treating of the 
nutrition of parts (§ 64), it was pointed out that we are obliged 
to recognize a power possessed by each tissue to build up, out 
of the materials brought to it, molecules of the same type as 
those of which it is formed. This building up of like mole- 
cules seems explicable as caused by the tendency of the 
new components which the blood supplies, to acquire move- 
ments isochronous with those of the like components in the 
tissue ; which they can do only by uniting into like com- 
pound molecules. Necessarily they must gravitate towards a 
state of equilibrium ; such state of equilibrium — moving 
equilibrium of course — must be one in which they oscillate 
in the same times with neighbouring molecules ; and so 
to oscillate they must fall into groups identical with the 
groups around them. If this be a general principle of 
tissue-growth and repair, we may conclude that it will apply 
in the case before us. A wave of molecular disturbancf 
passing along a tract of mingled colloids closely allied in com 
position, and isomerically transforming the molecules of one 
of them, will be apt at the same time to form some new mole- 
cules of the same type, at any place where there exist the 
proximate components, either uncombined or feebly combined 
in some not very different way. And this will be most likely 
to occur where the molecules of the colloid that are under- 
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going the isomeric change, predominate, but have scattered 
through them the other molecules out of which they may be 
formed, either by composition or modification. That is to 
say, a wave of molecular disturbance diffused from a centre, 
and travelling furthest along a line where lie most molecules 
that can be isomerically transformed with facility, will be 
likely at the same time to further differentiate this line, and 
make it more characterized than before by the easy-trans- 
formability of its molecules. One additional step, 

and the interpretation is reached. Analogy shows it to be 
not improbable that these organic colloids, isomerically trans- 
formed by slight molecular impact or increase of molecular 
motion, will some of them resume their previous molecular 
structures after the disturbance has passed. We know that 
what are stable molecular arrangements under one degree of 
molecular agitation, are not stable under another degree; and 
there is evidence that re-arrangements of an inconspicuous 
kind are occasionallv brought about by very slight changes 
of molecular agitation. Water supplies a case. Prof. 
Graham infers that water undergoes a molecular re-arrange- 
mcnt at about 32 ^ — that ice has a colloid form as well as a 
crystalloid form, dependent on temperature. Send through 
it an extra wave of the molecular agitation we call heat, and 
its molecules aggregate in one way. Let the wave die away, 
and its molecules resume their previous mode of aggregation. 
And obviously such transformations may be repeated back- 
wards and forwards within narrow limits of temperature. 
Now among the extremely unstable organic colloids, such a 
phenomenon is far more likely to happen Suppose, then, that 
the nerve-colloid is one of which the molecules are changed in 
lorm by a passing wave of extra agitation, but resume their 
previous form when the wave has passed : the previous form 
being the most stable under the conditions which then recur. 
What follows ? It follows that these molecules will be ready 
again to undergo isomeric transfuimation when there again 
[>ccurs the stimulus ; will, as before, propagate the transforma* 
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tiou most along the tract where they are most abaadant ; will, 
as before, simuitaiieously tead to foi'm new molecules of their 
own type ; will, as before, make the line along which they lie 
one of easier transfer for the molecular agitation. Every 
repetition will help to increase, to integrate, to define more 
completely, the course of the escaping molecular motion — 
extending its remoter part while it makes its nearer part 
more permeable — will help, that is, to form a line of discharge, 
a line for conducting impressions, a nerve. 

Such seems to me a not unfair series of deductions from 
the known habitudes of colloids in general and the organic 
colloids in particular. And I think that the implied nature 
and properties of nerve, correspond better with the observed 
phenomena than do the nature and properties implied by 
other hypotheses. Of course the speculation as it here stands 
is but tentative, and leaves much unexplained. It gives no 
obvious reply to the questions — what causes the formation of 
nerves along some lines rather than others ? what determines 
their appropriate connexions ? — questions, however, to which, 
when we come to deal with physiological integration, we may 
find not unsatisfactory answers. Moreover it says nothing 
about the genesis of ganglia. A ganglion, it is clear, must 
consist of a colloidal matter equally unstable, or still more 
unstable, which, when disturbed, falls into some different 
molecular arrangement, perhaps chemically simpler, and gives 
out in so doing a large amount of molecular motion — serves 
as a reservoir of molecular motion which may be suddenly 
discharged along an efferent nerve or nerves, when excite- 
ment of an afferent nerve has disengaged it. How such 
a structure as this results, the hypothesis does not show 
But admitting these shortcomings it may still be held that 
we are, in the way pointed out, enabled to form an idea of 
the actions by winch nervous tissue is differentiated. 

§ 303. A speculation akin to, and continuous with, the last, 
Is suggested by an inquiry into the origin of muscular tissue 
55 
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Contractility as well as irritubilit}^ is a property ot protoplasm 
or sarcode ; and, as before suggested (§ 22), is not improbably 
due to isomeric change in one of its component colloids. It 
is a feasible supposition that of the several isomeric changes 
simultaneously set up among these component colloids, some 
may be accompanied by decided change of bulk and some not. 
Clearly the isomeric change undergone by the colloid which 
we suppose to form nerve, must be one not accompanied by 
appreciable change of bulk ; since change of bulk implies 
internal work,^’ as physicists term it, and therefore ex- 
penditure of force. Conversely, the colloid out of which 
muscle originates, may be one that readily passes into an iso- 
meric state in which it occupies less space : the molecular 
disturbance causing this contraction being communicated to 
it from adjacent portions of nerve- substance that are mole- 
cularly disturbed ; or being otherwise communicated to it by 
direct mechanical or chemical stimuli; as happens where 
nerves do not exist, or where their influence has been cut 
off. This interpretation seems, indeed, to be directly at 
variance with the fact that muscle does not diminish in bulk 
during contraction but merely changes its shape. That which 
we see take place with the muscle as a whole, is said also to 
take place with each fibre — while it shortens it also broadens. 
There is, however, a possible solution of this difficulty. A 
contracting colloid yields up its water; and the contracted 
colloid phis the free water, may have the same bulk as before 
though the colloid has less. If it be replied that in this 
case the water should become visible between the substance 
of the fibre and its sarcolemma or sheath, it may be rejoined 
that this is not necessary — it may be deposited interstitially. 
Possibly the striated structure is one that facilitates its 
exudation and subsequent re-absorption ; and to this may be 
due the superiority of striated muscle in rapidity of contrac- 
tion. Granting the speculative character of this 

interpretation, let us see how far it agrees with the facts. If 
die actions are as here supposed, the contracted or more inte* 
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grated state of the muscular colloid will be that which it 
tends continually to assume — that into which it has an in- 
creasing aptitude to pass when artificial paralysis has been 
produced, as shown by Dr. Norris — that into which it lapses 
completely in rigor mortis. The sensible motion generated 
by the contraction can arise only from the transformation 
of insensible motion. This insensible motion suddenly 
yielded up by a contracting mass, implies the fall of its com- 
ponent molecules into more stable arrangements. And there 
can be no such fall unless the previous arrangement is un- 
stable. From this point of view, too, it is pos- 

sible to see how the hydro-carbons and oxy-hydro-carbona 
consumed in muscular action, may produce their effects. It 
was said, when exposing The Data of Biology, that non-nitro' 
genous substance might evolve heat only when transformed 
in the circulating fluids, but partly heat, and partly another 
force, when transformed in some active tissue that has ab- 
sorbed it: just as coal, though producing little else but heat 
as ordinarily burnt, has its heat partially transformed into 
mechanical motion if burnt in a steam-engine furnace ’’ 
(§ 18) ; and recent inquiries make it clear that some such 
relation exists.*^' Here a feasible modus operandi become*? 
manifest. For these non-iiitrogenous elements of food when 
consumed in the tissues, give out large amounts of molecular 
motion. They do this in presence of the muscular colloids 
that have lost molecular motion during their fall in the stable 
or contracted state. And from the molecular motion they 
give out, may be restored the molecular motion lost by 
the contracted colloids : these contrai ted colloids may 
so have their molecules raised to that unstable state from 
which, again falling, they can again generate mechanical 
motion. 

* See account of experiments made by Profs. Fick and Wislicenns, trans- 
lated by Prof. Wanklyn in tlie Phil. Mag. for May or June, 1866. See 
also an article by Prof. Frankland m tbe September number of the samf 
journal. 
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This conception of the nature and mode of action of muscle, 
while it is suggested by known properties of colloidal matter 
and conforms to the recent conclusions of organic chemistry 
and molecular physics, establishes a comprehensible relation 
between the vital actions of the lower and the higher animals. 
If we contemplate the movements of cilia, of a Rhizopod’s 
pseudo-podia, of a Polype’s body, or of tjie long pendant ten- 
tacles of a MeduBa, we shall see great congruity between 
them and this hypothesis. Bearing in mind that the con- 
tractile substance of developed muscle is affected not by 
nervous influence only, but, where nervous influence is 
destroyed, is made to contract by mechanical disturbance and 
chemical action, we may infer that it does not differ intrin- 
sically from the primordial contractile substance, which, in 
the lowest animals, changes its bulk under other stimuli than 
the nervous. We shall see significance in the fact ascer- 
tained by Dr. Eansom, that various agents which excite 
and arrest nervo- muscular movements in developed animals, 
excite and arrest the protoplasmic movements in ova. We 
shall understand how tissues not yet differentiated into muscle 
and nerve, have this joint irritability and contractility ; how 
muscle and nerve may aiise by the segregation of their 
mingled colloids, the one of which, not appreciably altering 
its bulk during isomeric change, readily propagates molecular 
disturbance, while the other, contracting when isomerically 
changed, less readily passes on the molecular disturbance; 
and how by this differentiation and integration of the con- 
ducting and the contracting colloids, the one ramifying 
through the other, it becomes possible for a whole mass to 
contract suddenly, instead of contracting gradually, as it does 
when undifferentiated. 

The question remaining to be asked is— What causes the 
specialization of contractile substance ? — What causes the 
growth of colloid masses which monopolize this contractility, 
and leave kindred colloids to monopolize other properties ? 
Has natural selection gradually localized and increased 
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the piimordial muscular substance ? or has the frequent recur 
rence of irritations and consequent contractions at particular 
parts done it? We have, I think, reason to conclude that 
direct equilibration rather than indirect equilibration has been 
chiefly operative. The reasoning that was used in the case 
of nerve applies equally in the case of muscle. A portion of 
undifierentiated tissue containing a predominance of the colloid 
that contracts in changing, will, during each change, tend 
to form new molecules of its own type from the other colloids 
diflused through it : the tendency of these entangled colloids 
to fall into unity with those around them, will be aided by 
every shock of isomeric transformation. Hence, repeated 
contractions will further the growth of the contracting mass, 
and advance its differentiation and integration. If, 

too, we remember that the muscular colloid is made to 
contract by mechanical disturbance, and that among rue- 
chanical disturbances one which will most readily affect it 
simultaneously throughout its mass is caused by stretching, 
we shall be considerably helped towards understanding how 
the contractile tissues are developed. If extension of a mus- 
cular colloid previously at rest, produces in it that molecular 
disturbance that leads to isomeric change and decrease of 
bulk, then there is no difldculty in explaining the movements 
of cilia. The formation of a contractile layer in the vascular 
system becomes comprehensible : each dilatation of a blood- 
vessel caused by a gush of blood, will be followed by a con- 
striction ; the heart will pulsate violently in proportion as 
it is violently distended ; arteries will develop in power as 
the stress upon them becomes greater. And we shall simi- 
larly have an explanation ot the increased muscularity of 
the alimentary canal that is brought about by increased 
distension of it. 

That the production of contractile tissue in certain localities, 
is due to the more frequent excitement in those localities 
of the contractility possessed by undifierentiated tissue in 
general, is a view harmonizing with facts which the diffe- 
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rentiated contractile tissues exhibit. These are the rela- 
tions between muscular exercise, muscular power, and mus- 
cular structure ; and it is the more needful for us here to 
notice them because of certain anomalies they present, 
which, at first sight, seem inconsistent with the belief that 
the functionally -determined modifications of muscle are in- 
heritable. 

Muscles disagree greatly in their tints — all gradations 
between white and deep red being observable. Contrasts 
are visible between the muscles of different animals, be- 
tween the muscles of the same animal at different ages, and 
between different muscles of tbe same animal at the same 
age. 'We will glance at the facts under these heads : noting 
under each of them the connexion which here chiefly con- 
cerns us — that between the activity of muscle and its depth 
of colour. The cold-blooded Vertehrata are, taken 

as a group, distinguished from the warm-blooded by the 
whiteness of their flesh ; and they are also distinguished by 
their comparative inertness. Though a fish or a reptile can 
exert considerable force for a short time, it is not capable of 
prolonged exertion. Birds and mammals show greater en- 
durance along with darker- coloured muscles. If among birds 
themselves or mammals themselves we make comparisons, we 
meet with kindred contrasts — especially between wild and 
domestic creatures of allied kinds. Barn-door fowls are 
lighter- fleshed than most untamed gallinaceous birds ; and 
among these last the pheasant, moving about but little, is 
lighter-fleshed than the partridge and the grouse which are 
more nomadic. The muscles of the sheep are not on the 
average so dark as those of the deer ; and it is said that the 
flesh of the wild-hoar is darker than that of the pig 
Perhaps, however, the contrast between the hare and the 
rabbit affords, among familiar animals, the best example of 
the alleged relation : the dark- fleshed hare having no retreat 
and making wide excursions, while the white-fleshed rabbit, 
passing a great part of its time in its burrow, rarely wanders 
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far from home. The parallel contrast between 

young and old animals has a parallel meaning. Yeal is 
much whiter than beef, and lamb is of lighter colour than 
mutton. Though at first sight these facts may not seem 
to furnish confirmatory evidence, since lambs in their play 
appear to expend more muscular force than their sedate 
dams ; yet the meaning of the contrast is really as alleged. 
For in consequence of the law that the strains which animals 
have to overcome, increase as the cubes of the dimensions, 
while their powers of overcoming them increase only as the 
squares (§ 46 ), the movements of an adult animal cost very 
much more in muscular effort than do those of a young 
animal : the result being that the sheep and the cow exercise 
their muscles more vigorously in their quiet movements, than 
the lamb and the calf in their lively movements. It may be 
added as significant, that the domestic animal in which no 
very marked darkening of the flesh takes place along with 
increasing age, namely the pig, is one which, ordinarily kept 
in a sty, leads so quiescent a life that the assigned cause of 
darkening does not come into action. But perhaps 

the most conclusive evidences are the contrasts that exist 
between the active and inactive muscles of the same animal. 
Between the leg-muscles of fowls and their pectoral muscles, 
the difference of colour is familiar ; and we know that fowls 
exercise their leg- muscles much more than the muscles which 
move their wings. Similarly in the turkey, in the guinea 
fowl, in the pheasant. And then, adding much to the force of 
this evidence, we see that in partridges and grouse, which 
belong to the same order as our domestic fowls, but use their 
wings as habitually as their legs, little or no difference is 
visible between the colours of these two groups of muscles. 
Special contrasts like these do not, however, exhaust the 
proofs ; for there is a still more significent general contrast. 
The muscle of the heart, which is the most active of all 
muscles, is the darkest of all muscles. 

The connection of phenomena thus shown in so many ways, 
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ifnplies that the bulk of a muscle is by no means the sole 
measure of the quantuy of force it can evolve. It would seem 
that, other things equal the depth of colour varies with the 
constancy of action ; while, other things equal, the bulk varies 
with the amount of force that has to he put forth upon oc- 
casion. These of course are approximate relations. More 
correctly we may sav that the actions of pale muscles are 
either relatively feeble though frequent (as in the n2assi\e 
■flanks of a fish), or relatively infrequent though strong (as in 
the pectoral muscles of a common fowl) ; while the actions of 
dark muscles are both frequent and strong. Some such dif- 
ferentiation may be anticipated by inference from the respec- 
tive physiological requirements. A muscle which has upon 
occasion to evolve considerable force, but which has thereafter 
a long period of rest daring which repair may restore it to 
efficiency, requires neither a large reserve of the contrac- 
tile substance that is in some way deteriorated by action, 
nor highly-developed appliances for bringing it nutri- 
tive materials and removing effete products. Where, con- 
trariwise, an exerted muscle that has undergone much 
molecular change in evolving mechanical force, has soon again 
to evolve much mechanical force, and so on continually ; it 
is clear that either the quantity of contractile substance 
present must be great, or the apparatus for nutrition and 
depuration must be very efficient, or both. Hence we may 
look for marked unlikenesses of minute structure between 
muscles that are markedly contrasted in activity. And we may 
suspect that these conspicuous contrasts of colour between 
active and inactive muscles, are due to these implied diffe- 
rences of minute structure — partly differences between the 
numbers of blood- vessels and partly differences between the 
quantities of sarcous matter. 

Here, then, we have a key to the apparent anomaly above 
hinted at — the maintenance of bulk by certain muscles which 
lave been rendered comparatively inactive by changed habits 
of life. That the pectoral muscles of those domestic birds 
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>viuch fly but little, have not dwindled to any great extent, 
has been thought a fact at variance with the conclusion that 
functionally-produced adaptations are inheritable. It has 
been argued that if parts which are exercised increase, not 
only in the individual but in the race, while parts which 
become less active decrease ; then a notable difference of size 
should exist between the muscles used for flight in birds that 
fly much, and those in birds of an allied kind that fly little. 
But, as we here see, this is not the true implication. The 
change in such cases must be chiefly in vascularity and abun- 
dance of contractile substance ; and cannot be, to any great 
extent, in bulk. For a bird to fly at all, its pectoral muscles, 
bones of attachment, and all accompanying appliances, must 
be kept up to a certain level of power. If the parts dwindle 
much, the creature will be unable to lift itself from the 
ground. Bearing in mind that the force which a bird ex- 
pends to sustain itself in the air during each successive instant 
of a short flight, is, other things equal, the same as it ex- 
pends in each successive instant of a long flight, we shall see 
that the muscles emplojed in the two cases must have some 
^hing like equal intensities of contractile power ; and that the 
structural differences between them must have relation mainly 
to the lengths of time during which they can continue to re- 
peat contractions of like intensity. That is to say, while the 
power of flight is retained at all, the muscles and bones can- 
not greatly dwindle ; but the dwindling, in birds whose flights 
are short or infrequent or both, will be in the reserve stock 
of the substance that is incapacitated by action, or in the 
appliances that keep the apparatus in repair, or in both. 
Only where, as in the struthious birds, the habit of flight is 
lost, can we expect atrophy of all the parts concerned in 
flight ; and here we find it. 

Are such differentiations among the muscles functionally 
produced ? or are they produced by the natural selection of 
variations distinguished as spontaneous ? We have, I think, 
good grounds for concluding that they are functionally pro- 
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duced. We know that in individual men and animals, the 
power of sustained action in muscles is rapidly adaptable to 
the amount of sustained action required. We know that 
being '^out of condition,'’ is usually less shown by the inability 
to put out a violent effort than by the inability to continue 
making violent efforts ; and we know that the result of train- 
ing for prize-fights and races, is more shown in the prolonga- 
tion of energy than in the intensification of energy. At the 
same time, experience has taught us that the structural change 
which accompanies this functional change, is not so much a 
change in the bulk of the muscles as a change in their inter- 
nal state : instead of being soft and flabby they become hard. 
We have inductive proof, then, that exercise of a muscle causes 
some interstitial growth along with the power of more sus- 
tained action ; and there can be no doubt that the one is a 
condition to the other. What is this interstitial growth ? 
There is reason to suspect that it is in part an increased 
deposit of the sarcous substance and in part a development of 
blood-vessels. Microscopic observation tends to confirm the 
conclusions before drawn, that repetition of contractions fur- 
thers the formation of the matter which contracts, and that 
greater draughts of blood determine greater vascularity. 
And if the contrasts of molecular structure and the contrasts 
of vascularity, directly caused in muscles by contrasts in their 
activities, are to any degree inheritable ; there results an 
explanation of those constitutional differences in the colours 
and textures of muscles, which accompany constitutional 
difterences in their degrees of activity. 

It may be added that if we are warranted in so ascribing 
the differentiations of muscles from one another to direct 
equilibration, then we have the more reason for thinking 
that the differentiation of muscles in general from other 
structures is also due to direct equilibration. That unlike- 
nesses between parts of the contractile tissues having unlike 
functions, are caused by the unlikenesses of their functions, 
renders it the more probable that the unlikenesses between 
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contractile tissue and other tissues, have been caused by ana- 
logous unlikenesses. 

§ 304. These interpretations, which have already occupied 
too large a space, must here be closed. Of course out of 
phenomena so multitudinous and varied, it has been imprac- 
ticable to deal with any but the most important ; and it has 
been practicable to deal with these only in a general way. 
Much, however, as remains to be explained, I think the possi- 
bility of tracing, in so many cases, the actions to which these 
internal differentiations may rationally be ascribed, makes it 
likely that the remaining internal differentiations are due to 
kindred actions. We find evidence that in more cases 
than seemed probable, these actions produce their effects 
directly on the individual ; and that the unlikenesses are 
produced by accumulation of such effects from generation to 
generation. While for the remaining unlikenesses, we have, 
as an adequate cause, the indirect effects wrought by the sur- 
vival, generation after generation, of the individuals in which 
favourable variations have occurred — variations such as those 
of which human anatomy furnishes endless instances. Thus 
accounting for so much, we may not unreasonably presume 
that these co-operative processes of direct and indirect equili- 
bracion will account for what remains. 

Though not strictly included under the title of the chap- 
ter, there is a subject on. which a few words may here be 
added, because of the elucidations yielded to it by some 
parts of the chapter. I refer to the repair and growth of the 
differentiated tissues. When treating inductively of that resto- 
ration which takes place in worn organs, it was admitted that 
little in the way of deductive interpretation is apparent — 
nothing beyond the harmony between the facts and the 
general principle of segregation {§ 64). And it w'as further 
admitted that it is not obvious why, within certain limits, an 
organ grows in proportion as it is exercised. Certain of the 
foregoing considerations, however, help us towards a partial 
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rationale of these phenomena. When treating of the de* 
velopment of respiratory surfaces, external or internal, at 
places where the greatest contrast exists between the oxy- 
genated plasma outside the vessels and the carbonized blood 
inside them, reference was made to the truth that the ex- 
change of liquids must, other things equal, be rapid in pro- 
portion as the contrast between them is great. Now this 
truth holds generally. In every tissue the rate of osmotic 
exchange must vary as this contrast varies ; and where the 
contrast is produced by composition or decomposition going 
forward in the tissue, the amount of exchange must be pro- 
portionate to the amount of composition or decomposition. 
If the blood is circulating through an inactive organ, there 
is nothing to disturb, in any greit degree, the proximate 
equilibrium between the plasma within the blood-vessels and 
the plasma without them. But if the tissue is functionally 
excited — if it is made to yield up and expend part of the force 
latent in its molecules or the molecules of the oxy- hydro- 
carbons permeating it, its contained liquid necessarily becomes 
charged with molecules of another order — simpler molecules; 
and the greater the amount of function the more different 
is it made from the liquid contained in the blood-vessels. 
Hence the osmotic exchange mu^t be most rapid where the 
metamorphosis of substance is most rapid — the materials for 
consumption and for re-integration of tissue, must be supplied 
in proportion to the demand. This, however, is not the sole 
process by which waste and repair are equilibrated. There 
is the osmotic distension above pointed out as one of the 
causes of circulation — a force tending ever to thrust most 
blood to the places where there is the greatest escape for it ; 
that is— the greatest consumption of it. For since in an active 
tissue, the plasma passing out of its capillaries into its sub- 
stance is continually yielding up its complex molecules, 
either to be assimilated or to be decomposed ; and since the 
products of decomposition, whether of the nitrogenous tissue 
or of its contained hydro- carbons, are simpler than the 
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substances from which tliey arise, and therefore have greater 
molecular mobility ; it follows that the liquid contained in 
an active tissue has a greater average molecular mobility 
than the liquids elsewhere; and therefore makes its way 
through the channels of excretion taster than elsewhere : the 
two chief products, carbonic acid and water, escaping with 
especial facility. Hence the place becomes a place of least 
resistance, through which the distended walls of the elastic 
vascular system tend continually to force out an extra 
quantity of plasma. The argument carried a 

step further, yields us an idea of the way in which not only 
repair but also growth of the exercised tissue may be caused 
— at least, where this tissue is one which evolves force. 
Assuming it to be established that the force generated 
by muscle does not result from the consumption of its nitro- 
genous substance, but from the consumption of its contained 
hydro-carbons and oxy-hydro-carbons ; and inferring that a 
large amount of muscular action may be performed without 
a corresponding loss of nitrogenous substance; we get a 
clue to the process of increase in a specially-exercised 
muscle. For if osmotic exchange and osmotic distension 
conspire to produce a more rapid passage of plasma out 
of the capillaries into this active tissue than into inactive 
tissues ; and if, of the substances in this larger supply of 
plasma, only the non- nitrogenous are consumed ; then there 
must be an accumulation of the nitrogenous substances. If 
the waste of the albuminous components of the tissue has 
not kept pace with the consumption of its carbonaceous con- 
tents; then there will exist in the liquid permeating it more 
albuminous substance than is needed for its repair — there 
will be material for its growth. The growth thus resulting, 
however, will be limited both by the capacity of the channels 
of supply and by the competing absorption of other active 
tissues. So long as one muscle, or set of muscles, is 
specially exercised, while the rest discharge but small 
amounts of duty — so long, that is, as the quantity of 
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tissue- forming matters taken from the alimentary canal into 
the blood, is not largely draughted off elsewhere, this local 
growth may go on. But if many other sets of muscles are 
similarly active, the abstraction of tissue- forming matters at 
various places, will so far diminish their abundance in the 
blood, as to reduce the supply available at any one place for 
growth : eventually leaving sufficient for repair only. 

Though we lack data for thus interpreting specifically 
the repair and growth of other active tissues, yet we may see, 
in a general way, that a parallel interpretation holds. For 
if any tissue that consumes, transforms, excretes, or secretes 
matters that pass into it from the blood, is not formed of the 
same constituents as these matters it transforms or excretes ; 
or if it does not undergo waste proportionate to the quantity 
of matter it transforms or excretes ; then it seems fairly' 
inferable that along with any unusual quantity of such 
matters to be transformed or excreted, the plasma passing into 
it must bring a surplus of the materials for its own repair 
and growth. 



CHAPTER IX. 


PHYSIOLOGICAL INTEGRATION IN ANIMALS. 

§ 305. Physiological differentiation and physiological inte- 
gration, are correlatives that vary together. We have bnt 
to recollect the familiar parallel between the division of 
labour in a society and the physiological division of la- 
bour, to see that as fast as the kinds of work performed by 
the component parts of an organism become more numerous, 
and as fast as each part becomes more restricted to its own 
work, so fast must the parts have their actions combined in 
such ways that no one can go on without the rest and the 
rest cannot go on without each one. 

Here our inquiry must be, how the relationship of 
these two processes is established — what causes the inte- 
gration to advance pari passu with the differentiation. 
Though it is manifest, d priori, that the mutual dependence 
of functions must be proportionate to the specialization of 
functions ; yet it remains to find the mode in which the in- 
creasing co-ordination is determined. 

Already, among the Inductions of Biology, this relation 
between differentiation and integration has been specified 
and illustrated (§ 59). Before dealing with it deductively, 
a few further examples, grouped so as to exhibit its several 
aspects, will be advantageous. 

§ 306. If the lowly-organized Flamria has its body 
broken up and its gullet detached, this will, for a while. 
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contiiiuG to porform its functioii whon callod upon, 
as though, it were in its place : a fragment of the creatoress 
own body placed in the gullet, will be propelled through it, 
or swallowed by it. But, as the seeming strangeness of this 
fact implies, we find no such independent actions of analogous 
parts in the higher animals. A piece cut out of the 

disc of a Medusa, continues with great persistence repeating 
those rhythmical contractions which we see in the disc as 
a whole; and thus proves to us that the contractile function 
in each portion of the disc, is in great measure independent 
But it is not so with the locomotive organs of more differen- 
tiated types. When separated from the rest, these lose their 
powers of movement. The only member of a vertebrate animal 
which continues to act after detachment, is the heart ; and 
the heart has a motor apparatus complete within itself. 

Where there is this small dependence of each part upon 
the whole, there is but small dependence of the whole 
upon each part. The longer time which it takes for the 
arrest of a function to produce death in a less differentiated 
animal than in a more differentiated animal, may be illus- 
trated by the case of respiration. Suffocation in a man 
speedily causes resistance to the passage of the blood through 
the capillaries, followed by congestion and stoppage of the 
heart : great disturbance throughout the system results in a 
few seconds ; and in a minute or two all the functions cease. 
But in a frog, with its undeveloped respiratory organ, and a 
skin through which a considerable aeration of the blood is 
carried on, breathing may be suspended for a long time 
without injury. Doubtless this difference is proximately due 
to the greater functional activity in the one case than in the 
other, and the more pressing need for discharging the pro- 
duced carbonic acid ; but the greater functional activity being 
itself made possible by the higher specialization of functions, 
this remains the primary cause of the greater dependence of 
the other functions on respiration, where the respiratory 
apparatus has become highly specialized. Here, 
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indeed, we see the relation under another aspect. This more 
rapid rhythm of the functions which increased heterogeneity 
of structure makes possible, is itself a means of integrating 
the functions. Watch, when it is running down, a compli- 
cated machine of which the parts are not accurately adjusted, 
or are so worn as to be somewhat loose. There will be 
observed certain irregularities of movement just before it 
comes to rest — certain of the parts which stop first, are 
again made to move a little by the continued movement 
of the rest, and then become themselves, in turn, the 
causes of renewed motion in other parts which have ceased 
to move. That is to say, while the connected rhythmical 
changes of the machine are quick, their actions and re- 
actions on one another are regular — all the motions are well 
integrated ; but as the velocity diminishes, irregularities arise 
— the motions become somewhat disintegrated. Similarly 
with organic functions : increase of their rapidity involves 
increase of a joint momentum which controls each and co- 
ordinates all. Thus, if we compare a Snake with a Mammal, 
we see that its functions are not tied together so closely. 
The Mammal, and especially the superior Mammal, requires 
food with considerable regularity ; keeps up a respiration 
that varies within but moderate limits ; and has periods of 
activity and rest that alternate evenly and frequently. But 
the Snake, taking food at long intervals, may have these 
intervals greatly extended without fatal results ; its dormant 
and its active states recur less uniformly ; and its rate of 
respiration varies within much wider limits — now being 
scarcely perceptible, and now, as you may prove by exciting 
it, becoming conspicuous. So that here, where the rhythms 
are very slow, they are individually less regular, and are 
united into a less regular compound rhythm — are less in- 
tegrated. 

Perhaps the clearest general idea of the co-ordination of 
functions that accompanies their specialization, is obtained by 
observing the slowness with which a little-differentiated animal 
50 
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responds to a stimulus applied to one of its parts, and the 
rapidity with which such a local stimulus is responded to by 
a more-differentiated animal. A Polype and a Polyzoon, two 
creatures somewhat similar in their outward appearances but 
very unlike in their internal structures, will serve for the 
comparison. A tentacle of a Polype, when touched, slowly 
contracts ; and if the touch has been rude, the contraction 
presently extends to the other tentacles and eventually to the 
entire body : the stimulus to movement is gradually diffused 
throughout the organism. But if you touch a tentacle of a 
PolyzooD, or slightly disturb the water near it, the whole 
cluster of tentacles is instantly withdrawn, along with the 
protruded part of the creature’s body, into its sheath. Whence 
arises this contrast ? The one creature has no specialized 
contractile organs, or fibres for conveying impressions. The 
other has definite muscles and nerves. The parts of the 
little-differentiated Polype have their functions so feebly co- 
ordinated, that one may be strongly affected for a long time 
before any effect is felt by another at a distance from it ; but 
in the more- differentiated Polyzoon, various remote parts 
instantly have changes propagated to them from the affected 
part, and by their united actions thus set up, the whole 
organism adjusts itself so as to avoid the danger. 

These few added illustrations will make the nature of this 
general relation sufficiently clear. Let us now pass to the 
interpretation of it. 

§ 307. If a Sydra is cut in two, the nutritive liquids 
diffused through its substance cannot escape rapidly, since 
there are no open channels for them ; and hence the condi- 
tion of the parts at a distance from the cut is but little 
affected. But where, as in the more -differentiated animals, 
the nutritive liquid is contained in vessels that have con- 
tinuous communications, cutting the body in two, or cutting 
off any considerable portion of it, is followed by escape of 
the liquid from these vessels to a large extent; and this 
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fttfects the Dutrition and efficiency of organs remote from 
the place of injury. Then where, as in further-developed 
creatures, there exists an apparatus for propelling the blood 
through these ramifying channels, injury of a single one 
will cause a loss of blood that quickly prostrates the entire 
organism. Hence the rise of a completely-differentiated vas- 
cular system, is the rise of a system which integrates all 
members of the body, by making each dependent on the in- 
tegrity of the vascular system, and therei*ore on the integrity 
of each member through wffiich it ramifies. In 

another mode, too, the establishment of a distributing 
apparatus produces a physiological union that is great in 
proportion as this distributing apparatus is efficient. As 
fast as it assumes a function unlike the rest, each part of an 
animal modifies the blood in a way more or less unlike the 
rest, both by the materials it abstracts and by the products it 
adds ; and hence the more differentiated the vascular system 
becomes, the more does it integrate all parts by making each 
of them feel the qualitative modification of the blood which 
every other has produced. This is simply and conspicuously 
exemplified by the lungs. In the absence of a vascular 
system, or in the absence of one that is well marked off 
from the imbedding tissues, the nutritive plasma or the crude 
blood, gets what small aeration it can, only by coming near 
the creature’s outer surface, or those inner surfaces that are 
bathed by water ; and it is probably more by osmotic ex- 
change than in any other way, that the oxygenated plasma 
slowly permeates the tissues. But where there have been 
formed definite channels branching throughout the body; 
and particularly where there exist specialized organs for 
pumping the blood through these channels ; it manifestly 
becomes possible for the aeration to be carried on in one part 
peculiarly modified to further it, while all other parts have 
the aerated blood brought to them. And how greatly the 
differentiation of the vascular system thus becomes a means 
of integrating the various organs, is shown by the fata] 
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result that follows when the current of aerated blood is 
interrupted. 

Here, indeed, it becomes obvious both that certain physio- 
logical differentiations make possible certain physiological 
integrations ; and that, conversely, these integrations make 
possible other differentiations. Besides the waste products 
that escape through the lungs, there are waste products that 
escape through the skin, the kidneys, the liver. The blood 
has separated from it in each of these structures, the par- 
ticular product which this structure has become adapted to 
separate ; leaving the other products to be separated by the 
other adapted structures. How have these special adaptations 
been made possible? By union of the organs as recipients of 
one circulating mass of blood. While there is no efficient 
apparatus for transfer of materials through the body, the 
waste products of each part have to make their escape locally; 
and the local channels of escape must be competent to take 
off indifferently all the waste products. But it becomes prac- 
ticable and advantageous for the differently 'localized ex- 
creting structures, to become fitted to separate different waste 
products, as soon as the common circulation through them 
grows so efficient that the product left unexcreted by one is 
quickly carried to another better fitted to excrete it. So that 
the integration of them through a common vascular system, 
is the condition under which only they can become differen- 
tiated. How the specialization of each is rendered possible 
only by its connexion with others that have become similarly 
specialized, we indirectly see in such a fact as that in chronic 
jaundice secondary disease of the kidneys is apt to arise in 
consequence of the hiliverdine accumulated in the system 
being partly excreted through them : the implication being 
tlnat a structure peculiarly fitted to excrete urea can exist 
only when it is functionally united with another structure 
peculiarly fitted to excrete hiliverdine. Perhaps the 

clearest idea of the way in which differentiation leads to 
integration, and how, again, increased integration makes 
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possible still further differentiation, will be obtained by con- 
templating the analogous dependence in the social organism. 
While it has no roads, a country cannot have its industries 
much specialized : each locality must produce, as best it can, 
the various commodities it consumes, so long as it has no 
facilities for barter with other localities. But the localities 
being unlike in their natural fitnesses for the various indus- 
tries, there tends ever to arise some exchange of the commo- 
dities they can respectively produce with least labour. This 
exchange leads to the formation of channels of communica- 
tion. The currents of commodities once set up, make their 
foot-paths and horse-tracks more permeable ; and as fast as 
the resistance to exchange becomes less, the currents of 
commodities become greater. Each locality takes more 
of the products of adjacent ones, and each locality devotes 
itself more to the particular industry for which it is naturally 
best fitted : the functional integration makes possible a further 
functional differentiation. This further functional differen- 
tiation reacts. The greater demand for the special product of 
each locality, excites improvements in production — leads to 
the use of methods which both cheapen and perfect the com- 
modity. Hence results a still more active exchange ; a still 
clearer opening of the channels of communication ; a still 
closer mutual dependence. Yet another influence comes into 
play. As fast as the intercourse, at first only between neigh- 
bouring localities, makes for itself better roads — as fast as 
rivers are bridged and marshes made easily passable, the 
resistance to distribution becomes so far diminished, that the 
things grown or made in each district can be profitably carried 
to a greater distance ; and as the economical integration is 
thus extended over a wider area, the economical differentia- 
tion is again increased ; since each district, having a larger 
market for its commodity, is led to devote itself more exclu- 
sively to producing this commodity. These actions and re- 
actions continue until the various localities, becoming greatly 
developed and highly specialized in their industries, are at 
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the same time functionally integrated by a network of roadi^^ 
and finally railways, along which rapidly circulate the cur- 
rents severally sent out and received by the localities. And 
it will be manifest that in individual organisms a like corre- 
lative progress must have been caused in an analogous way, 

b' 308. Another and higher form of physiological integra- 
tion in animals, is that which the nervous system effects. 
Each part as it becomes specialized, begins to act upon the 
rest not only indirectly through the matters it takes from 
and adds to the blood, but also directly through the molecular 
disturbances it sets up and diffuses. Whether nerves them- 
selves are differentiated by the molecular disturbances thus 
propagated in certain directions, or whether they are other- 
wise differentiated, it must equally happen that as fast as 
they become channels along which molecular disturbances 
travel, the parts they connect become physiologically in- 
tegrated, in so far that a change in one initiates a change in 
the other. We may dimly perceive that if portions of what 
was originally a uniform mass having a common function, 
undertake sub-divisions of the function, the molecular 
changes going on in them will be in some way complemen- 
tary to one another ; that peculiar form of molecular motion 
which the one has lost in becoming specialized, the other has 
gained in becoming specialized. And if the molecular motion 
that was common to the two portions while they were mdiffer- 
entiated, becomes divided into two complementary kinds of 
molecular motion ; then between these portions there will he a 
contrast of molecular motions such that whatever is ^Im in 
the one will be minm in the other ; and hence there will be a 
special tendency towards a restoration of the molecular equili- 
brium between the two : the molecular motion continually 
propagated away from either will have its line of least resist- 
ance in the direction of the other. If, as argued 

in the last chapter, repeated restorations of molecular equili- 
brium, always following the line of least resistance, tend ever 
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to make it a line of diminisked resistance ; then, in propor- 
tion as any parts beccTme more physiologically integrated by 
the establishment of this channel for the easy transmission 
of molecular motion between them, they may become more 
physiologically differentiated. The contrast between their 
molecular motions leads to the line of discharge ; the line of 
discharge, once formed, permits a greater contrast of their 
molecular motions to arise ; thereupon the quantities of 
molecular motion transferred to restore equilibrium, being 
increased, the channel of transfer is made more permeable : 
and its further permeability, so caused, renders possible a still 
more marked unlikeness of action between the parts. Thus 
the differentiation and the integration progress hand in hand 
as before. How the same principle holds through- 

out the higher stages of nervous development, can be seen 
only still more vaguely. Nevertheless, it is comprehensible 
that as functions become further divided, there will arise the 
need for sub-connexions along which there may take place 
secondary equilibrations subordinate to the main ones. It is 
manifest, too, that whereas the differentiation of functions 
proceeds, not necessarily by division into two, but often by 
division into several, and usually in such ways as not to leave 
any two functions that are just complementary to one another, 
the restorations of equilibrium cannot be so simple as 
above supposed. And especially when we bear in mind that 
many differentiated functions, as those of the senses, cannot 
be held complementary to any other functions in particular ; 
it becomes manifest that the equilibrations that have to be 
made in an organism of much heterogeneity, are extremely 
complex, and do not take place between each organ and some 
other, but between each organ and all the others. The pecu- 
liarity of the molecular motion propagated from each organ, 
has to be neutralized by some counter-peculiarity in the 
average of the molecular motions with which it is brought 
into relation. All the variously-modified molecular motions 
from the various parts, must have their pluses and minuses 
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mutually cancelled : if not locally, then at some centre fo 
which each unbalanced motion travels until it meets with 
some opposite unbalanced motion to destroy it. Still, involved 
as these actions must become, it is possible to see how the 
general principle illustrated by the simple case abov^e sup- 
posed, will continue to hold. For always the molecular 
motion proceeding from any one differentiated part, will travel 
most readily towards that place where a molecular motion 
most complementary to it in kind exists — no matter whether 
this complementary molecular motion be that proceeding 
from any one other organ, or the remltant of the molecular 
motions proceeding from many other organs. So that the 
tendency will be for each channel of communication or nerve, 
to unite itself with some centre or ganglion, where it comes 
into relation with other nerves. And if there be any parts 
of its peculiar molecular motion uncancelled by the mole- 
cular motions it meets at this centre ; or if, as will pro- 
bably happen, the average molecular motion which it there 
unites to produce, differs from the average molecular motion 
elsewhere ; then, as before, there will arise a discharge along 
another channel or nerve to another centre or ganglion, where 
the residuary difference may be cancelled by the differences 
it meets ; or from whence it may be still further propagated 
till it is so cancelled. Thus there will be a tendency to a 
general nervous integration keeping pace with the differen- 
tiation. 

Of course this must he taken as nothing more than the 
indication of initial tendencies — not as an hypothesis suffi- 
cient to account for all the facts. It leaves out of sight the 
origin and functions of ganglia, considered as something 
more than nerve-junctions. Were there only these lines of 
easy transmission of molecular disturbance, a change set up 
in one organ could never do more than produce its equivalent 
of change in some other or others ; and there could be none 
of that large amount of motion initiated by a small sensation, 
>.diich we habitually see. The facts show, unmistakably, that 
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the slight disturbance communicated to a ganglion, causes an 
overthrow of that highly-unstable nervous matter contained 
in it, and a discharge from it of the greatly-increased quantity 
of molecular motion so generated. This, however, is beyond 
our immediate topic. All we have here to note is the inter- 
dependence and unification of functions that naturally follow 
the differentiation of them. 

§ 309. Something might be added concerning the 
further class of integrations by which organisms are con- 
stituted mechanically-coherent wholes. Carrying furthei 
certain of the arguments contained in the last chapter, it 
might be not unreasonably inferred that the binding together 
of parts by bones, muscles, and ligaments, is a secondary result 
of those same actions by which bones, muscles, and ligaments 
are specialized. But adequate treatment of this division of 
the subject is at present scarcely possible. 

What little of fact and inference has been above set down, 
will, however, serve to make comprehensible the general truths 
respecting which, in their main outlines, there can be no 
question. Beginning with the feebly-differentiated sponge, 
of which the integration is also so feeble that cutting off* a 
piece interferes in no appreciable degree with the activity 
and growth of the rest, it is undeniable that the advance 
is through stages in which the multiplication of unlike parts 
having unlike actions, is accompanied by an increasing inter- 
dependence of the parts and their actions ; until we come to 
structures like our own, in which a slight change initiated in 
one part will instantly and powerfully affect all other parts — 
will convulse an immense number of muscles, send a wave of 
contraction through all the blood-vessels, awaken a crowd of 
ideas with an accompanying gush of emotions, affect the 
action of the lungs, of the stomach, and of all the secreting 
organs And while it is a manifest necessity that along with 
this subdivision of functions which the higher organisms show 
us, there must be this close co-ordination of them, the fore- 
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going paragraphs suggest how this necessary correlation is 
brought about For a great part of the physiological union 
that accompanies the physiological specialization, there 
appears to be a sufficient cause in the process of direct equili- 
bration ; and indirect equilibratirkn may be fairly presumed u 
^nfficieut cause for that whiah ivmaiua. 



CHAPTER L. 

SUMMARY OP PHYSIOLOGICAL DEYELOPMEOT. 

§ 310. Intercourse between each part and the particular 
conditions to wbicti it is exposed, either habitually in the 
individual or occasionally in the race, thus appears to be the 
origin of physiological development ; as we found it to be the 
origin of morphological development. The unlikenesses of 
form that arise among members of an aggregate that were 
originally alike, we traced to unlikenesses in the incident forces. 
And in the foregoing chapters we have traced to unlikenesses 
in the incident forces, those unlikenesses of minute structure 
and chemical composition that simultaneously arise among 
the parts. 

In summing up the special truths illustrative of this 
general truth, it will be proper here to contemplate more 
especially their dependence on first principles. Dealing with 
biological phenomena as' phenomena of evolution, we have to 
interpret not only the increasing morphological heterogeneity 
of organisms, but also their increasing physiological hetero- 
geneity, in terms of the re-distribution of matter and motion. 
While we make our rapid re»survey of the facts, let us then 
more particularly observe how they are subordinate to the 
universal course of this le-distribution. 

§ 311. The instability of the homogeneous, or, strictly 
speaking, the inevitable lapse of the more homogeneous into 
the less homogeneous, which we before saw endlessly exem- 
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plified by the morphological differentiations of the parts of 
organisms, we have here seen afresh exemplified in ways also 
countless, by the physiological differentiations of their parts. 
And in the one case as in the other, this change from uni- 
formity into multiformity in organic aggregates, is caused, as 
it is in all inorganic aggregates, by the necessary exposure 
of their component parts to actions unlike in kind or (Quan- 
tity or both. General proof of this is furnished by the order 
in which the differences appear. If parts are rendered 
physiologically heterogeneous by the heterogeneity of the 
incident forces ; then the earliest contrasts should be between 
oarts that are the most strongly contrasted in their relations 
to incident forces i the next earliest contrasts should occur 
where there are the next strongest contrasts in these relations ^ 
and so on. It turns out that they do this. 

Everywhere the differentiation of outside from inside 
comes first. In the simplest plants the unlikeness of 
the cell-wall to the cell-contents is the conspicuous trait of 
structure. The contrasts seen in the simplest animals are 
of the same kind : the film that covers a Rhizopod and the 
more itidurated coat of an InfusoTiWTi, are more unlike tne 
contained sarcode than the other parts of this are from one 
another ; and the tendency during the life of the animal is 
for the unlikeness to become greater. What is true 

oi Proiop/iy fa and Protozoa, is true of the germs of all organ- 
isms up to the highest : the differentiation of outer from inner 
is the first step. When the endochrome of an Alga-ceY^ has 
broken up into the clusters of granules which are eventually 
to become spores, each of these (juickly acquires a mem- 
branous coating; constituting an unlikeness between surface 
and centre. Similarly with the ovule of every higher plant ; 
the mass of cells forming it, early exhibits an outside layer of 
cells distinguished from the cells within. W ith animal germs 
it is the same. Re it in a ciliated gemmule, be it in the 
pseud-ova of Aphides and of the Cecidomyia, or be it in 
true ova, the primary differentiation conforms to the relations 
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of exterior and interior. If we turn to adult or- 

ganisms, vegetal or animal, we see that whether they do or 
do not display other contrasts of parts, they always display 
this contrast. Though otherwise almost homogeneous, such 
Fungi as the Puff-ball, or, among Alyce, all which have a 
thallus of any thickness, present marked differences between 
those of their cells which are in immediate contact with the 
environment and those which are not. Such differences they 
present in common with every higher plant ; which, 
here in the shape of bark and there in the shape of 
cuticle, has an envelope inclosing it even up to its petals : 
the only parts not so inclosed, being those short-lived 
terminations of the fructifying organs, from which the dis- 
integrated tissue is being cast off to form the germs of new 
individuals. In like manner among animals, there is always 
either a true skin or an outer coat analogous to one. Wher- 
ever aggregates of the first order have united into ag- 
gregates of the second and third orders — wherever they 
have become the morphological units of such higher aggre- 
gates — the outermost of them have grown unlike those lying 
within. Even the Sponge is not without a layer that may 
by analogy be called dermal. 

This lapse of the relatively homogeneous into the rela- 
tively heterogeneous, first showing itself, as on the hypothesis 
of evolution it must do, by the rise of an unlikeness between 
outside and inside, goes on next to show itself, as we infer 
that it must do, by the establishment of secondary contrasts 
among the outer parts answering to secondary contrasts 
among the forces falling on them. So long as the whole sur- 
face of a plant remains similarly related to the environment, 
as in a Protococcus or a Volvox, it remains uniform ; but when 
there come to be an attached surface and a free surface, 
these, being subject to unlike actions, are rendered unlike. 
This is visible even in a unicellular A/ga when it becomes 
fixed ; it is shown in the distinction between the under 
and upper parts of ordinary Fungi; and we see it in 
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tlie universal dlfFerence between tbe imbedded ends and the 
exposed ends of the higher plants. And then among the 
less marked contrasts of surface answering to the less marked 
contrasts in the incident forces, come those between the 
upper and under sides of leaves ; which, as we have seen, 
vary in decree as the contrasts of forces vary in degree, and 
disappear where these contrasts disappear. Equally 

clear proof is furnished by animals, that the original uni- 
formity of surface lapses into multiformity, in proportion as 
the actions of the environment upon the surface become 
multiform. lu a Worm, burrowing through damp soil that 
acts equally on all its sides, or in a Tcenla^ uniformly bathed 
by the contents of the intestine it inhabits, the parts of the 
integument do not appreciably differ from one another ; but 
in creatures not surrounded by the same agencies, as those 
that crawl and those that have their bodies partially inclosed, 
there are unlikenesses of integument corresponding to unlike- 
nesses of the conditions. A Snail’s foot has an under 
surface not uniform with the exposed surface of its body, and 
this again is not uniform with the protected surface. Among 
articulate animals there is usually a distinction between the 
ventral and the dorsal aspects ; and in those of Articulata 
which subject their anterior and posterior ends to different 
environing agencies, as do the Ant-lion and the Hermit-crab, 
these become superficially differentiated. Ana- 

logons general contrasts occur among the Yertehraia, Fish, 
though their outsides are uniformly bathed by water, have 
their hacks more exposed to light than their bellies ; and the 
two are commonly distinct in colour. Where it is not the 
back and belly that are thus dissimilarly conditioned, but the 
sides, as in the Pleuronectidce, then it is the sides that be- 
come contrasted ; and there may be significance in the fact, 
that those abnormal individuals of this order which revert to 
the ancestral nndistorted type, and swim vertically, have the 
two sides alike. In such higher vertebrates as Eeptiles, we 
see repeated this differentiation of the upper and under sut* 
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faces ; especially in those of them wliich, like Snakes, ex- 
pose these surfaces to the most diverse actions. Even in 
Birds and Mammals which usually, by raising the under 
surface considerably above the ground, greatly diminish the 
contrast between its conditions and the conditions to which 
the upper surface is subject, there still remains some unlike- 
ness of clothing answering to the remaining unlikeness be- 
tween the conditions. Thus, without by any 

means saying that all such differentiations are directly 
caused by differences in the actions of incident forces, which, 
as before shown (§ 294), they cannot be, it is clear that 
many of them are so caused. It is clear that parts of the 
surface exposed to very unlike environing agencies, become 
very unlike ; and this is all that needs be shown. 

Complex as are the transformations of the inner parts of 
organisms from the relatively homogeneous into the rela- 
tively heterogeneous, we still see among them a conformity 
to the same general order. In both plants and animals the 
earlier internal differentiations answer to the stronger con- 
trasts of conditions. Plants, absorbing all their 

nutriment through their outer surfaces, are internally modi- 
fied mainly by the transfer of materials and by mechanical 
stress. Such of them as do not raise their fronds above the 
surface, have their inner tissues subject to no marked con- 
trasts save those caused by currents of sap ; and the lines of 
lengthened and otherwise changed cells that are formed 
w^here these currents run, and are most conspicuous where 
these currents must obviously be the strongest, are the only 
decided differentiations of the interior. But where, as in 
the higher Cryptogams and in Phsnnogams, the leaves are 
upheld, and the supporting stem is transversely bent by 
the wind, the inner tissues, subject to different amounts of 
mechanical strain, differentiate accordingly : the deposit of 
dense substance commences in that region where the sap- 
containing cells and canals suffer the greatest intermittent 
compressions. Animals, or at least such of them 
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as take food into their interiors, are subject to forces of 
another class tending to destroy their original homogeneity. 
Food is a foreign substance which acts on the interior as an 
environing object which touches it acts on the exterior is 
literally a portion of the environment, which, when swal- 
lowed, becomes a cause of internal differentiations as the rest 
of the environment continues a cause of external differentia- 
tions. How essentially parallel are the two sets of actions 
and reactions, we have seen implied by the primordial identity 
of the endoderm and ectoderm in simple animals, and of the 
skin and mucous membrane in complex animals (§§ 288, 289). 
Here we have further to observe that as food is the original 
source of internal differentiations, these may be expected to 
show themselves first where the infiuence of the food is 
greatest ; and to appear later in proportion as the parts are 
more removed from the influence of the food. They do this. 
In animals of low type, the coats of the alimentary cavity or 
canal, are more differentiated than the tissue that lies between 
the alimentary canal and the wall of the body. This tissue 
in the higher Ccelenierata, is a feebly -organized parenchyma 
traversed by lacunse— either simple channels, or canals lined 
with simple ciliated cells; and in the lower Mollmca the 
structures bounding the perivisceral cavity and its ramifying 
sinuses, are similarly imperfect. Further, it is observable 
that the differentiation of this perivisceral sac and its sinuses 
into a vascular system, proceeds centrifugally from the 
region where the absorbed nutriment enters the mass of cir- 
culating liquid, and where this liquid is qualitatively more 
unlike the tissues than it is at the remoter parts of the body. 

Physiological development, then, is initiated by that insta- 
bility of the homogeneous which we have seen to be every- 
where a cause of evolution (idirs^Pmcipfos,|§ 109 — 115). That 
the passage from comparative uniformity of composition and 
minute structure to comparative multiformity, is set up in 
organic aggregates, as in all other aggregates, by the neces- 
sary unlikenesses of the actions to which the parts are sub- 
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ject, is shown by the universal rise of the primary differentia- 
tion between the parts that are universally most contrasted 
in their circumstances, and by the rise of secondary differen- 
tiations obviously related in their order to secondary contrasts 
of conditions. 

§ 312. How physiological development has all along been 
aided by the multiplication of effects — how each differen- 
tiation has ever tended to become the parent of new differen- 
tiations, we have had, incidentally, various illustrations. Let 
us here review the working of this cause. 

Among plants we see it in the production of progressively- 
multiplying heterogeneities of tissue by progressive increase 
of bulk. The integration of fronds into axes and of axes into 
groups of axes, sets up unlikenesses of action among the in- 
tegrated units, followed by unlikenesses of minute structure. 
Each gust transversely strains the various parts of the stem 
in various degrees, and longitudinally strains in various degrees 
the roots ; and while there is inequality of stress at every place 
in stem and branch, so, at every place in stem and branch, the 
outer layers and the successively inner layers are severally 
extended and compressed to unequal amounts, and have un- 
equal modifications wrought in them. Let the tree add to its 
periphery another generation of the units composing it, and 
immediately the mechanical strains on the supporting parts 
are all changed in different degrees, initiating new differences 
internally. Externally, too, new differences are initiated. 
Shaded by the leaf -bearing outer stratum of shoots, the inner 
structures cease to bear leaves, or to put out shoots that 
bear leaves ; and instead of that green covering which 
they originally had, become covered with bark of increasing 
thickness. Manifestly, then, the larger integration of units 
that are originally simple and uniform, entails physiological 
changes of various orders, varying in their degrees at all 
parts of the aggregate. Each branch which, favourably cir- 
cumstanced, flourishes more than its neighbours, becomes a 

ST 
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cause of physiological dlfFerentiatious, not only in its neigh 
hours from which it abstracts sap and presently turns from 
leaf-bearers into fruit-bearers, but also in the remoter parts. 

That among animals physiological development is fur- 
thered by the multiplication of effects, we have lately seen 
proved by the many changes in other organs, which the 
growth or modification of each excreting and secreting 
organ initiates. Ey the abstracted as well as by the added 
materials, it alters the quality of the blood passing through 
all members of the body ; or by the liquid it pours into the 
alimentary canal, it acts on the food, and through it on the 
blood, and through it on the system as a whole: an addi- 
tional differentiation in one part thus setting up additional 
differentiations in many other parts ; from each of which, 
again, secondary differentiating forces reverberate through 
the organism. Or, to take an influence of another order, we 
have seen how the modified mechanical action of any member 
not onl}’ modifies that member, but becomes, by its reactions, 
a cause of secondary modifications — how, for example, the 
burrowing habit's of the common Mole, leading to an almost 
exclusive use of the fore limbs, have entailed a dwindling 
of the hind limbs, and a concomitant dwindling of the 
pelvis, which, becoming too small for tbe passage of the 
young, has Initiated still more anomalous modifications. 

So that throughout physiological development, as in 
evolution at large, the multiplication of effects has been 
a factor constantly at work, and working more actively 
as the development has advanced. The secondary changes 
wrought by each primary change, have necessarily become 
more numerous in proportion as organisms have become 
more complex. And every increased multiplication of effects, 
further differentiating the organism and, by consequence, 
further integrating it, has prepared the way for still higher 
differentiations and integrations similarly caused. 

§ 313. The general truth next to be resumed, is that these 
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processes have for their limit a state of equilibrium — proxi- 
mately a movie g equilibrium and ultimately a complete equili- 
brium. The changes we have contemplated are but the con- 
comitants of a progressing equilibration. In every aggregate 
which we call living, as well as in all other aggregates, the 
instability of the homogeneous is but another name for the 
absence of balance between the incident forces and the forces 
which the aggregate opposes to them ; and the passage into 
heterogeneity is the passage towards a state of balance. And 
to say that in every aggregate, organic or other, there goes 
on a multiplication of effects, is but to say that one part which 
has a fresh force impressed on it, must go on changing and 
communicating secondary changes, until the whole of the 
impressed force has been used up in generating equivalent 
reactive forces. 

The principle that whatever new action an organism is 
subject to, must either overthrow the moving equilibrium of 
its functions and cause the sudden equilibration called death, 
or else must progressively alter the organic rhythms, until, 
by the establishment of a new reaction balancing the new 
action, a new moving equilibrium is produced, applies as 
much to each member of an organism as to the organism in 
its totality. Any force falling on any part not adapt ed to 
bear it, must either cause local destruction of tissue, or must, 
without destroying the tissue, continue to change it until it 
can change it no further ; that is — until the modified reaction 
of the part has become equal to the modified action What- 
ever the nature of the force, this must happen. If it is a 
mechanical force, then the immediate effect is some distortion 
of the part — a distortion having for its limit that attitude 
in which the resistance of the structures to further change of 
position, balances the force tending to produce the further 
change ; and the ultimate effect, supposing the force to be con- 
tinuous or recurrent, is such a permanent alteration of form, 
or alteration of structure, or both, as establishes a permanent 
balance. If the force is physico'chem^*cal, or chemical, the 
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general result is still the same : the component molecules of 
the tissue must have their molecular arrangements changed, 
and the change in their molecular arrangements must go on 
until their molecular motions are so re-adjusted as to equili- 
brate the moh'cular motions of the new physico-chemical or 
chemical agent. In other words, the organic matter com- 
posing the part, if it continues to be organic matter at all, 
must assume that molecular composition which enables it to 
bear, or as we say adapts it to, the incident forces. 

JNTor is it less certain that throughout the organism as a 
whole, equilibration is alike the proximate limit of the changes 
wrought by each action, as well as the ultimate limit of the 
changes wrought by any recurrent actions or continuous 
action. The ordinary movements every instant going on, are 
movements towards a new state of equilibrium. Eaising a 
limb causes^^a simultaneous shifting of the centre of gravity, 
and such altered tensions and pressures throughout the body 
as re-adjust the disturbed balance. Passage of liquid into or 
out of a tissue, implies some excess of force in one direction 
there at work ; and ceases only when the force so diminishes or 
the counter- forces so increase that the excess disappears. A 
nervous discharge is reflected and re-reflected from part to 
part, until it has all been used up in the re-arrangeraents pro- 
duced — equilibrated by the reactions called out. A.nd what 
is thus obviously true of every normal change, is equally true 
of every abnormal change — every disturbance of the estab- 
lished rhythm of the functions. If such disturbance is a 
single one, the perturbations set up by it, reverberating 
throughout the system, leave its moving equilibrium slightly 
altered. If the disturbance is repeated or persistent, its suc- 
cessive eflects accumulate until they have produced a new 
moving equilibrium adjusted to the new force. 

Each re -balancing of actions, having for its necessary con- 
comitant a modification of tissues, it is an obvious corollary 
that organisms subjected to successive changes of conditions, 
must undergo successive differentiations and re- differentia- 
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fcions. Direct equilibration in organisms, with all its accom- 
panying structural alterations, is as certain as is that uni- 
versal progress towards equilibrium of which it forms paru 
And just as certain is that indirect equilibration in organisms 
to which the remaining large class of differentiations is due. 
The development of favourable variations by the killing of 
individuals in which they do not occur or are least marked, 
is, as before, a balancing between certain local structures and 
the forces they are exposed to ; and is no less inevitable than 
the other. 

§ 314. In all which universal laws, we find ourselves again 
brought down to the persistence of force, as the deepest 
knowable cause of those modifications which constitute 
physiological development; as it is the deepest knowable 
cause of all other evolution. Here, as elsewhere, the per- 
petual lapse from less to greater heterogeneity, the perpetual 
begetting of secondary modifications by each primary modi- 
fication, and the perpetual approach to a temporary balance 
on the way towards a final balance, are necessary implica- 
tions of the ultimate fact that force cannot disappear, but 
can only change its form. 

It is an unquestionable deduction from the persistence of 
force, that in every individual organism each new incident 
force must work its equivalent of change ; and that where it 
is a constant or recurrent force, the limit of the change it 
works must be an adaptation of structure such as opposes to 
the new outer force an equal inner force. The only thing 
open to question is, whether such re -adjustment is inherit- 
able ; and further consideration will, I think, show, that to 
say it is not inheritable is indirectly to say that force does 
not persist. If all parts of an organism have their func- 
tions CO ordinated into a moving equilibrium, such that every 
part perpetually influences all other parts, and cannot be 
changed without initiating changes in all other parts — if the 
hmit of change is the establishment of a complete harmony 
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among the movements, molecular and other, of all parts; then 
among other parts that are modified, molecularly or other- 
wise, must be those which cast off the germs of new 
organisms. The molecules of their produced germs must 
tend ever to conform the motions of their components, and 
therefore the arrangements of their components, to the 
molecular forces of the organism as a whole; and if this 
aggregate of molecular forces is modified in its distribution 
by a local change of structure, the molecules of the germs 
must be gradually changed in the motions and arrangements 
of their components, until they are re-adjusted to the aggre- 
gate of molecular forces. For to hold that the moving equi- 
librium of an organism may be altered without altering the 
movements going on in a particular part of it, is to hold that 
these movements will not be affected by the altered distribu- 
tion of forces ; and to hold this la to deny the persistence of 
force. 
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CHAPTER L 


THE FACTORS.* 

§ 315. If organisms have been evolved, their respective 
powers of multiplication must have been determined by 
natural causes. Grant that the countless specialities of 
structure and function in ^plants and animals, have arisen 
from the actions and reactions between them and their 
environments, continued from generation to generation ; and 
it follows that from these actions and reactions have also 
arisen those countless degrees of fertility which we see 
among them. As in all other respects an adaptation of each 
species to its conditions of existence is directly or indirectly 
brought about ; so must there be directly or indirectly 
brought about an adaptation of its reproductive activity to 
its conditions of existence. 

We may expect to find, too, that permanent and temporary 
diflferences of fertility have the same general interpretation. 
If the small variations of structure and function that arise 
within the limits of each species, are due to actions like those 

* An outline of tlie doctrine set forth in the following chapters, wa3 
originally published in the Westminster Remew for April, 1852, under the 
title of, A Theory of Population deduced from the General Law of Animal 
Fertility ; and was shortly afterwards republished with a prefatory note, to 
the effect that it must be accepted as a sketch which 1 hoped at some future 
time to elaborate. In now revising and completing it, I have omitted a non- 
essential part of the argument, while I have expanded the remainder by 
adding to the number of facts put in evidence, by meeting objections which 
want of space before obliged me to pass over, and by drawing various 
secondary conclusions. 
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which, by their long-accumiilating effects, have produced the 
immense contrasts between the various types ; we may con- 
clude that, similarly, the actions to which changes in the 
rate of multiplication of each species are due, also produce, 
in great periods of time, the enormous differences between 
the rates of multiplication of different species. 

Before inquiring in what ways the rapidities of increase are 
adjusted to the requirements, both temporary and permanent, 
it will be needful to look at the factors. Bet us set down 
first those which belong to the environment, and then those 
which belong to the organism. 

§ 316. Every living aggregate being one of which the 
inner actions are adjusted to balance outer actions, it follows 
that the maintenance of its moving equilibrium depends on 
its exposure to the right amounts of these actions. Its 
moving equilibrium may be overturned if one of these actions 
is either too great or too small in amount ; and it may be so 
overturned either by excess or defect of some inorganic 
agency in its environment, or by excess or defect of some 
organic agency. 

Thus a plant, constitutionally fitted to a certain warmth 
and humidity, is killed by extremes of temperature, as well 
as by extremes of drought and moisture. It may dwindle 
away from want of soil, or die from the presence of too great 
or too small a quantity of some mineral substance which the 
soil supplies to it. In like manner, every animal can main- 
tain the balance of its functions so long only as the environ- 
ment adds to or deducts from its heat at rates not exceeding 
definite limits. Water, too, must be accessible in amount 
sufficient to compensate its loss : if the parched air is rapidly 
abstracting its liquid which there is no pool or river to 
restore, its functions cease ; and if it is an aquatic creature, 
drought may kill it either by drying up its medium or by 
giving it a medium inadequately aerated. Thus each organ- 
ism, adjusted to a certain average in the actions of its 
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morganic environment, or rather, we should say, adjusted to 
certain moderate deviations from this average, is destroyed 
by extreme deviations. So, too, is it with the 

environing organic agencies. Among plants, only the para- 
sitic kinds depend for their individual preservation on the 
presence of certain other organisms (though the presence of 
certain other organisms is needful to most plants for the 
preservation of the race by aiding fertilization). Here, for 
the continuance of individual life, particular organisms must 
be absent or not very numerous — beasts that browse, cater- 
pillars that devour leaves, aphides that suck juices. Among 
animals, however, the maintenance of the functional balance 
is both positively and negatively dependent on the amounts 
of surrounding organic agents. There must be an accessible 
sufficiency of the plants or animals serving for food ; and of 
organisms that are predatory or parasitic or otherwise detri 
mental, the number must not pass a certain limit. 

This dependence of the moving equilibrium in every indi- 
vidual organism on an adjustment of its forces to the forces 
of the environment, and the overthrow of this equilibrium 
by failure of the adjustment, is comprehensive of all cases. 
At first sight it does not seem to include what we call natural 
death ; but only death by violence, or starvation, or cold, or 
drought. But in reality natural death, no less than every 
other kind of death, is caused by the failure to meet some 
outer action by a proportionate inner action. The apparent 
difierence is due to the fact that in old age, when the 
quantity of force evolved in the organism gradually dimi- 
nishes, the momentum of the functions becomes step by step 
less, and the variations of the external forces relatively 
greater; until there finally comes an occasion when some 
quite moderate deviation from the average to which the 
feeble moving equilibrium is adjusted, produces in it a fata] 
perturbation. 


§ 317. The individuals of every species being thus depend- 
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exit on certain environing actions ; and severally having then 
moving equilibria sooner or later overthrown by one or other 
of these environing actions; we have next to consider in 
what ways the environing actions are so met as to prevent 
extinction of the species. There are two essentially different 
ways. There may be in each individual a small or great 
ability to adjust itself to variations of the agencies around 
it and to a small or great number of such varying agencies 
— there may be little or much power of preserving the 
balance of the functions. And there may be much or little 
power of producing new individuals to replace those whose 
moving equilibria have been overthrown. A few facts must 
be set down to enforce these abstract statements 

There are both active and passive adaptations by which 
organisms are enabled to survive adverse influences. Plants 
show us but few active adaptations : that of the Pitcher- plant 
and those of the reproductive parts of some flowers (which do 
not, however, conduce to self-preservation) are exceptional 
instances. But plants have various passive adaptation's ; as 
thorns, stinging hairs, poisonous and acrid juices, repugnant 
odours, and the woolliness or toughness that makes their leaves 
uneatable. - Animals exhibit far more numerous 

adjustments, both passive and active. In some cases they 
survive desiccation, they hybernate, they acquire thicker 
clothing, and so are fitted to bear unfavourable inorganic 
actions ; and they are in man}^- cases fitted passively to meet 
the adverse actions of other organisms, by bearing spines or 
armour or shells, by simulating neighbouring objects in colour 
or form or both, by emitting disagreeable odours, or by having 
disgusting tastes. In still more numerous ways they actively 
contend with unfavourable conditions. Against the seasons 
they guard by storing up food, by secreting themselves in 
crevices, or by forming burrows and nests. They save them- 
selves from enemies by developed powers of locomotion, taking 
the shape of swiftness or agility or aptitude for changing 
their media ; by their strength either alone or aided by wea- 
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pons; lastly by tbeir intelligence, without which, indeed, 
their other superiorities would avail them little. And then 
these various active powers serving for defence, become, in 
other cases, the powers that enable animals to aggress, and to 
preserve their lives by the success of their aggressions. 

The second process by which extinction is prevented — the 
formation of new individuals to replace the individuals 
destroyed — is carried on, as described in the chapter on 

Genesis,’^ by two methods, the sexual and the asexual. 
Plants multiply by spontaneous fission, by gemmation, by 
proliferation, and by the evolution of young ones from de- 
tached cells and scales and leaves ; and they also multiply 
by the casting off of spores and sporangia and seeds. In like 
manner among animals, there are varied kinds of agamo- 
genesis, from spontaneous fission up to parthenogenesis, all of 
them conducing to rapid increase of numbers; and we have 
the more familiar process of gamogenesis, also carried on 
in a great variety of ways. This formation oi 

new individuals to replace the old, is, however, inadequately 
conceived if we contemplate only the number born or detached 
on each occasion. There are four factors, all variable, on 
which the rate of multiplication depends. The first is the 
age at which reproduction commences ; the second is the 
frequency with which broods are produced ; the third is the 
number contained in each brood ; and the fourth is the length 
of time during which the bringing forth of broods con- 
tinues. There must be taken into account a further element 
—the amount of aid given by the parent to each germ in the 
shape of stored-up nutriment, continuous feeding, warmth, 
protection, &c : on which amount of aid, varying between 
immensely wide limits, depends the number of the new indi- 
viduals that survive long enough to replace the old, and 
perform the same reproductive process. 

Thus, regarding every living organism as having a moving 
equilibrium dependent on environing forces, but ever liable 
to be overthrown by irregularities in those forces, and always 
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SO overthrown sooner or later; we see that each kind ol 
organism can be maintained only by generation of new indi- 
viduals with a certain rapidity, and by helping them more 
or less fully to establish their moving equilibria. 

§ 318. Such are the factors with which we are here con- 
cerned. I have presented them in abstract shapes, for the 
purpose of showing how they are expressible in general terms 
of force — how they stand related to the ultimate laws of re- 
distribution of matter and motion. 

For the purposes of the argument now to follow, w^e may, 
however, conveniently deal with these factors under a more 
familiar guise. Ignoring their other aspects, we may class 
the actions which affect each race of organisms as forming 
two conflicting sets. On the one hand, by what we call 
natural death, by enemies, by lack of food, by atmospheric 
changes, &c., the race is constantly being destroyed. On the 
other hand, partly by the endurance, the strength, the swift- 
ness, and the sagacity of its members, and partly by their 
fertility, it is constantly being maintained. These conflicting 
sets of actions may be generalized as — the forces destructive 
of race and the forces preservative of race. So generalizing 
them, let us ask what are the necessary implications. 



CHAPTER II. 

i PRIORI PRINCIPLE. 

§ 319. The number of a species must at any time be either 
decreasing or stationary or increasing. If, generation after 
generation, its members die faster than others are born, the 
species must dwindle and finally disappear. If its rate of 
multiplication is equal to its rate of mortality, there can be 
no numerical change in it. And if the deductions by death 
are fewer than the additions by birth, the species must be- 
come more abundant. These we may safely set down as 
necessities. The forces destructive of race must be either 
greater than the forces preservative of race, or equal to them, 
or less than them ; and there cannot but result these effects 
on number. 

We are here concerned only with races that continue to 
exist; and may therefore leave out of consideration those 
cases in which the destructive forces, remaining permanently 
in excess of the preservative forces, cause extinction. Prac- 
tically, too, we may exclude the stationary condition of a 
species ; for the chances are infinity to one against the main- 
tenance of a permanent equality between the births and the 
deaths. Hence, our inquiry resolves itself into this : — In 
races that continue to exist, what laws of numerical variation 
result from these variable conflicting forces, that are respec- 
tively destructive of race and preservative of race ? 


§ 320. Clearly if the forces destructive of race, when once 
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ill excess, had nothing to prevent them from remaining in 
excess, the race would disappear ; and clearly if the forces 
preservative of race, when once in excess, had nothing to 
prevent them from remaining in excess, the race would go on 
increasing to infinity. In the absence of any compensating 
actions, the only possible avoidance of these opposite extremes 
would be an unstable equilibrium between the conflicting 
forces, resulting in a perfectly constant number of the species: 
a state which we know does not exist, and against the 
existence of which the probabilities are, as already said, 
infinite. It follows, then, that as in every continuously- 
existing species, neither of the two conflicting sets of forces 
remains permanently in excess ; there must be some way of 
stopping that excess of the one or the other which is ever 
occurring. 

How is this done ? Should any one allege, in conformity 
with the old method of interpretation, that there is in each 
case a providential interposition to rectify the disturbed 
balance, he commits himself to the supposition that of the 
millions of species inhabiting the Earth, each one is yearly 
regulated in its d-egree of fertility by a miracle ; since in no 
two years do the forces which foster, or the forces which 
check, each species, remain the same ; and therefore, in no 
two years is there required the same fertility to balance 
the mortality. Few if any will say that Q-od continually 
alters the reproductive activity of every parasitic fungus and 
every Tape- worm or Trichina, so as to prevent its extinction 
or undue multiplication ; which they must say if they adopt 
the hypothesis of a supernatural adjustment. And in the 
absence of this hypothesis there remains only one other. 
The alternative possibility is, that the balance of the pre- 
servative and destructive forces is self-sustaining — is of the 
kind distinguished as a stable equilibrium : an equilibriara 
such that any excess of one of the forces at work, itself 
generates, by the deviation it produces, certain counter-forces 
that eventually out-halance it, and initiate an opposite devia 
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tion. Let us consider how, in the case before us, such a stable 
equilibrium must be constituted. 

§ 321. When a season favourable to it, or a diminution of 
creatures detrimental to it, causes any species to become 
more numerous than usual ; an immediate increase of certain 
destructive influences takes place. If it is a plant, the 
supposed greater abundance itself implies occupation of the 
available places for growth — an occupation which, leaving 
fewer such places as the multiplication goes on, itself becomes 
a check on further multiplication — itself causes a greater 
mortality of seeds that fail to root themselves. And after- 
wards, in addition to this passive resistance to continued 
increase, there comes an active resistance : the creatures that 
thrive at the expense of the species — the larvae, the birds, the 
herbivores — increase too. If it be an animal that has grown 
more numerous, then, unless by some exceptional coincidence 
a simultaneous and proportionate addition to the animals or 
plants serving for food has occurred, there must result a 
relative scarcity of food. Enemies, too, be they beasts of 
prey or be they parasites, must quickly begin to multiply. 
Hence, each kind of organism, previously existing in some- 
thing like its normal number, cannot have its number raised 
without a rise of the destructive forces, negative and positive, 
quickly commencing. Both negative and posi- 

tive destructive forces must augment until this increase of 
the species is arrested. The competition for places on which 
to grow, if the species be vegetal, or for food if it be animal, 
must become more intense as the over-peopling of the habitat 
progresses ; until there is reached the limit at which the 
mortality equals the reproduction. And as, at the same 
time, enemies will multiply with a rapidity which soon 
brings them abreast of the augmented supply of prey, the 
positive restraint they exert will help to bring about an 
earlier arrest of the expansion than pressure of population 
i.lone would cause. One more inference may be 
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drawn. Had the species to meet no repressing influence 
save that negative one of relatively-diminished space or 
relatively-diminished food-supply, the cause leading to its 
increase might carry it up to the limit set by this, and there 
leave it: its enlarged number might be permanent. But 
the positive repressing influence that has been called into 
existence, will prevent this. For the increase of enemies, 
commencing, as it must, after the increase of the species, 
and advancing in geometrical progression until it is itself 
checked in like manner, will end in an excess of enemies. 
Whereupon must result a mortality of the species greater 
than its multiplication — a decrease which will continue until 
its habitat is underpeopled, its unduly-numerous enemies 
decimated by starvation, and the destroying agencies so 
reduced to a minimum. Whence will follow another in- 
crease. 

Thus, as before indicated {First Pnii. § § 96, 131), there is 
here, as wherever antagonistic forces are in action, an alter- 
nate predominance of each, causing a rhythmical movement 
— a rhythmical movement which constitutes a moving equili- 
brium in those cases where the forces are not dissipated with 
appreciable rapidity, or are re-supplied as fast as they are 
dissipated. While, therefore, on the one hand, we see that 
the continued existence of a species necessarily implies some 
action by which the destructive and preservative forces are 
self-adjusted ; we see, on the other hand, that such an action 
is an inevitable consequence of the universal process of 
equilibration. 

§ 322. Is this the sole equilibration that must exist ? 
Clearly not. The temporary compensating adjustments of 
multiplication to mortality in each species, are but intro- 
ductory to the permanent compensating adjustments of mul- 
tiplication to mortality among species in general. The above 
reasoning would hold just as it now does, were all species 
equally prolific and all equally short-lived. It yields no 



1 PRIORI PRINCIPLE. 


40 ] 


answer to the inquiries— why do their fertilities differ so 
enormously, or why do their mortalities differ so enormously f 
and how is the general fertility adapted to the general mor- 
tality in each ? The balancing process we have contemplated, 
can go on only within moderate limits — must fail entirely in 
the absence of a due proportion between the ordinary birth- 
rate and the ordinal y death-rate. II the reproduction oi 
mice proceeded as slowly as the reproduction of men, mice 
would be extinct before a new generation could arise : even 
did their natural lives extend to fifteen or sixteen years, it 
would still be extremely improbable that any would for so 
long survive all the dangers they are exposed to. Con- 
versely, did oxen propagate as fast as infusoria, the race 
would die of starvation in a week. Hence, the minor adjust- 
ment of varying multiplication to varying mortality in each 
species, implies some major adjustment of average multipli- 
cation to average mortality. What must this adjustment be? 

We have already seen that the forces preservative of race 
are two — ability in each member of the race to preserve 
itself, and ability to produce other members — power to main- 
tain individual life, and power to generate the species. 
These must vary inversely. When, from lowness of organi- 
zation, the ability to contend with external dangers is small, 
there must be great fertility to compensate for the conse- 
quent mortality ; otherwise the race must die out. When, 
on the contrary, high endowments give much capacity of 
self-preservation, a correspondingly-low degree of fertility is 
requisite. Given the dangers to he met as a constant quan- 
tity ; then, as the ability of any species to meet them must 
be a constant quantity too, and as this is made up of the two 
factors — power to maintain individual life and power to mul- 
tiply — these cannot do other than vary inversely : one must 
decrease as the other increases. 

It needs but to conceive the results of nonconformity to 
this law, to see that every species must either conform to it 
pr cease to exist. Suppose, first, a species whose individuals 



402 


LAWS OF MULTIPLICATIOl^r. 


having but small self-preservative powers are rapidly de- 
stroyed, to be at the same time without reproductive powers 
proportionately great. The defect of fertility, if extreme, 
will result in the death of one generation before another has 
grown up. If less extreme, it will entail a scarcity such 
that in the next generation sexual congress will be too infre- 
quent to maintain even the small number that remains ; and 
the race will dwindle with increasing rapidity. If still less 
extreme, the consequent degree of rareness, while not so 
great as to prevent an adequate number of procreative 
unions, will be so great as to render special food very abundant 
and special enemies very few — will thus diminish the destruc- 
tive forces so much that the self preservative forces will be- 
come relatively great ; so great, relatively, that when com- 
bined with the small ability to propagate the species, they 
will suffice to balance the small destructive forces. Suppose, 
next, a species whose individuals have great powers of 
self-preservation, while they have powers of multiplication 
much beyond what is needful. The excess of fertility, if 
extreme, will cause sudden extinction of the species by 
starvation. If less extreme, it must produce a permanent 
increase in the number of the species ; and this, followed 
by intenser competition for food and augmented number 
of enemies, will involve such an increase of the dangers 
to individual life, that the great self-preserving powers of 
the individuals will not be more than sufficient to cope with 
them. That is to say, if the fertility is relatively too great, 
then the ability to maintain individual life inevitably becomes 
smaller, relatively to the requirements; and the inverse pro- 
portion is thus established. 

So that when, from comparing the different states of the 
same species, we go on to compare the states of different species, 
we see that there is an analogous adjustment — analogous 
in the sense that great mortality is associated with great 
multiplication, and small mortality with small multiplication. 
And we see that the unlikeness of the cases consists merely 
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in this, that what is a temporary relation in the one is a per- 
manent relation in the other. 

§ 323. For the moment it does not concern ns to inquire 
what is the origin of this permanent relation. That which 
we have now to note, is simply that in some way or other 
'here must be established an inverse proportion between the 
power to sustain individual life and the power to produce 
new individuals. Hero it is enough for ns to recognize this 
as a necessary truth. Whether or not the permanent rela- 
tion is self-adjusting in long periods of time, as the tempo- 
rary relation is self-adjusting in short periods of time, is a 
separate question. The purpose of this chapter is fulfilled by 
showing that such a permanent relation must exist. 

But having recognized the a priori principle that in races 
which continuously survive, the forces destructive of race 
must be equilibrated by the forces preservative of race ; and 
that supposing these are constant, there must be an inverse 
proportion between self-preservation and race- preservation j 
we may go on to inquire how this relation, necessary in 
theory, arises in fact. Leaving out the untenable hypothesis 
of a supernatural pre- adjustment, we have to ask in what 
way an adjustment comes about as a result of Evolution. 
Is it due to the survival of varieties in which, the proportion 
of fertility to mortality happens to be the best? Or is the 
fertility adapted to the mortality in a more direct way ? To 
these questions let us now address ourselves. 



CHAPTER III 

OBVEESE A PRIORI PEINCIPLK 

§ 324. When dealing with its phenomena inductively, we 
saw that however it may be carried on, Genesis is a process 
of negative or positive disintegration ; and is thus essentially 
opposed to that process of integration, which is one element 
of individual evolution.’’ (§ 76.) Each new individual, whe- 
ther separated as a germ or in some more-developed form, is a 
deduction from the mass of a pre-existing individual or of two 
pre-existing individuals. Whatever nutritive matter is stored 
up along with the germ, if it be deposited in the shape of an 
egg, is so much nutritive matter lost to the parent. No 
drop of blood can be absorbed by the foetus, and no draught 
of milk sucked by the young when born, without taking 
from The mother tissue-forming and force- evolving materials 
to an equivalent amount. And all subsequent supplies given 
to progeny, if they are nurtured, involve, to a parent or 
parents, so much waste in exertion that does not bring its 
return in assimilated food. 

Conversely, the continued aggregation of materials into one 
organism, renders impossible the formation of other organ* 
isms out of those materials. As much assimilated food as is 
united into a single whole, is so much assimilated food with- 
held from a plurality of wholes that might else have been 
produced. Given the absorbed nutriment as a constant 
quantity, and the longer the building of it up into a con- 
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Crete shape goes on, the longer mii«?t be postponed any build- 
ing of it up into discrete shapes. And similarly, the larger 
the proportion of matter consumed in the functional actions 
of parents, the smaller must be the proportion of matter that 
can remain to establish and support the functional actions of 
offspring. 

Though the necessity of these universal relations is toler- 
ably obvious as thus generally stated, it will be useful to dwell 
for a brief space on their leading aspects. 

§ 325. That disintegration which constitutes genesis, may 
be such as to disperse entirely the aggregate which integra- 
tion has previousl}^ produced — the parent may dissolve wholly 
into progeny. This dissolution of each aggregate into two 
or many aggregates, may occur at very short intervals, in 
which case the bulk attained can be but extremely small ; or 
it may occur at longer intervals, in which case a larger bulk 
may be attained. 

Instead of quickly losing its own individuality in the 
individualities of its offspring, each member of the race may, 
after growing for a time, have portions of its substance begin 
to develop into the parental shape and presently detach 
themselves; and the parent, maintaining its own identity, 
may continue indefinitely so to produce young ones. But 
clearly, the earlier it commences doing this, and the more 
rapidly it does it, the sooner must the increase of its own 
bulk be stopped. 

Or again, growth and development continuing for a long 
period without any deduction of materials, an individual of 
considerable size and organization may result ; and then the 
abstraction of substance for the formation of new individuals, 
or rather the eggs of them, may be so great that as soon as 
the eggs are laid the parent dies of exhaustion — dies, that is, 
from an excessive loss of the nutritive matters needed for its 
own activities. 

Once more, the deduction of materials for the propagation 
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of the species may be postponed long enough to allow of great 
bulk and complex structure being attained. The procreative 
subtraction then setting in, while it checks and presently 
stops growth, may be so moderate as to leave vital capital 
sufficient to carry on the activities of the parent ; may go 
on as long as parental vigour suffices to furnish, without fatal 
result, the materials needed to produce young ones ; and may 
cease when such a surplus cannot be supplied, leaving the 
parental life to continue. 

§ 326. The opposite side of this antagonism has also 
several aspects. Progress of organic evolution may be shown 
in increased bulk, in increased structure, in increased amount 
or variety of action, or in combinations of these ; and under 
any of its forms this carrying higher of each individuality, 
implies a correlative retardation in the establishment of new 
individualities. 

Other things equal, every addition to the bulk of an 
organism is an augmentation of its life. Besides being an 
advance in integration, it implies a greater total of acti- 
vities gone, through in the assimilation of materials ; and 
it implies, thereafter, a greater total of the vital changes 
taking place from moment to moment in all parts of the 
enlarged mass. Moreover, while increased size is thus, in so 
far, the expression of increased life, it is also, where the 
organism is active, the expression of increased ability to 
maintain life — increased strength. Aggregation of sub- 
stance is almost the only mode in which self-preserving 
power is shown among the lowest types ; and even 
among the highest, sustaining the body in its integrity 
is that in which self-preservation fundamentally consists — is 
the end which the widest intelligence is indirectly made to 
subserve. While, on the one hand, the increase of tissue 
constituting growth is conservative both in essence and in 
result ; on the other hand, decrease of tissue, either from 
injury, di:.ease, or old age, is in both essence and result the 
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reverse. And if so, every addition to individual life thus 
implied, necessarily delays or diminishes the casting off of 
matter to form new individuals. 

Other things equal, too, a greater degree of organization 
involves a smaller degree of that disorganization shown by 
the separation of reproductive gemmse and germs. Detach- 
ment of a living portion or portions from what was previously 
a living whole, is a ceasing of co-ordination ; and is therefore 
essentially at variance with that establishment of greater co- 
ordination which is achieved by structural development. In 
the extreme cases where a living mass is continually dividing 
and subdividing, it is manifest that there cannot arise much 
physiological division of labour ; since progress towards 
mutual dependence of parts is prevented by the parts 
becoming independent. Contrariwise, it is equally clear 
that in proportion as the physiological division of labour is 
carried far, the separative process must be localized in some 
comparatively small portion of the organism, where it may 
go on without affecting the general structure — must become 
relatively subordinate. The advance that is shown by 
greater heterogeneity, must be a hindrance to multiplication 
in another way. For organization entails cost. That transfer 
and transformation of materials implied by differentiation, 
can be effected only by expenditure of force ; and this sup- 
poses consumption of digested and absorbed food, which might 
otherwise have gone to make new organisms, or the germs of 
them. Hence, that individual evolution which consists in 
progressive differentiation, as well as that which consists in 
progressive integration, necessarily diminishes that species 
of dissolution, general or local, which propagation of the race 
exhibits. 

In active organisms we have yet a further opposition 
between self-maintenance and maintenance of the race. All 
motion, sensible and insensible, generated by an animal 
for the preservation of its life, is motion liberated from 
decomposed nutriment — nutriment which, if not thus decotU' 
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posed, would have been available for reproduction ; or rather 
— might have been replaced by nutriment fitted for repro- 
ductive purposes, absorbed from other kinds of food. Hence, 
in proportion as the activities increase — in proportion as, by 
its more varied, complex, rapid, and vigorous actions, an 
animal gains power to support itself and to cope with sur- 
rounding dangers, it must lose power to propagate. 

§ 327. How may this antagonism be best expressed in a 
brief way ? If self-preservation displayed itself in the 
highest organisms, as it does in the lowest, in little else but 
continuous growth ; and if race-preservation consisted always, 
as it does often, of nothing beyond detachment of portions 
from the parental mass; then the antagonism would be, 
throughout, the obviously-necessary one of integration and 
disintegration. Maintenance of the individual and propaga- 
tion of the species, being respectively aggregative and separa- 
tive, it would be as self-evident that they vary inversely, as 
it is self-evident that addition and subtraction undo one 
another. But though the simplest types show us the opposi- 
tion of self- maintenance and race-maintenance almost wholly 
under this form; and though higher types, up to the most 
complex, exhibit it to a great extent under this form ; yet, as 
we have just seen, this is not its only form. The total 
material monopolized by the individual and withheld from 
the race, must be stated as the quantity united to form its 
fabric, plus the quantity expended in differentiating its 
fabric, plus the quantity expended in its self- conserving 
actions. Similarly, the total material devoted to the race at 
the expense of the individual, includes that which is directly 
subtracted from the parent in the shape of egg or fcetus, plus 
that which is directly subtracted in the shape of milk, pks 
that which is indirectly subtracted in the shape of matter 
consumed in the exertions of fostering the young. Hence 
this inverse variation is not expressible in simple terms of 
aggregation and separation. As we advance to more highly- 
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evolved organisms, the total cost of an individual becomes 
very much greater than is implied by the amount of tissue 
composing it. So, too, the total cost of producing each new 
individual becomes very much greater than that of its mere 
substance. And it is between these two total costs that the 
antagonism exists. 

We may, indeed, reduce the antagonism to a form compre- 
hensive of all cases, if we consider it as existing between the 
sums of the forces, latent and active, used for the two pur- 
poses. The molecules which make up a plant or animal, 
have been formed by the absorption of forces directly or 
indirectly derived from the sun ; and hence the quantity of 
matter raised to the form called organic, which a plant or 
animal presents, is equivalent to a certain amount of force. 
Another amount of force is expressed by the totality of its 
differentiations. A further amount of force is that dissipated 
in its actions. And in these three amounts added together, 
we have the whole expense of the individual life. So, too, 
the whole expense of establishing each new individual 
includes — first the forces latent in tlie substance composing 
it when born or hatched; second the forces latent in the 
prepared nutriment afterwards supplied ; and third the 
forces expended in feeding and protecting it. These two 
sets of forces being taken from a common fund, it is manifest 
that either set can increase only by decrease of the other. 
If, of the force which the parent obtains from the environ- 
ment, much is consumed in its own life, little remains to be 
consumed in producing other lives ; and, conversely, if there 
is a great consumption in producing other lives, it can only 
be where comparatively little is reserved for parental life. 

Hence, then, Individuation and Genesis are necessarily 
antagonistic. Grouping under the word Individuation all 
processes by which individual life is completed and main- 
tained; and enlarging the meaning of the word Genesis 
so as to include all processes aiding the formation and per- 
fecting of new individuals ; we see that the two are funda« 
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mentally opposed. Assuming other things to remain the 
same — assuming that environing conditions as to climate, 
food, enemies, &c., continue constant; then, inevitably, every 
higher degree of individual evolution is followed by a lower 
degree of race -multiplication, and cice versd. Progress in 
bulk, complexity, or activity, involves retrogress in fertility ; 
and progress in fertility involves retrogress in bulk, com- 
plexity, or activity. 

This statement needs a slight qualification. For reasons 
to be hereafter assigned, the relation described is never com- 
pletely maintained ; and in the small departure from it, we 
shall find an admirable self-acting tendency to further the 
supremacy of the most- developed types. Here, however, this 
hint must suffice : explanation would carry us too far out of 
our line of argument. For the present it will not lead us 
astray if we regard this inverse variation of Individuation 
and Genesis as exact. 

§ 328. Thus, then, the condition which each race must 
fulfil if it is to survive, is a condition which, in the nature of 
things, it ever tends to fulfil. In the last chapter we saw 
that a species cannot be maintained unless the power to 
preserve individual life and the power to propagate other 
individuals vary inversely. And here we have seen that, 
irrespective of an end to be subserved, these powers cannot 
do other than vary inversely. On the one hand, given a 
certain totality of destroying forces with which the species 
has to contend; and in proportion as its members have 
severally but small ability to resist these forces, it is requisite 
that they should have great ability to form new individuals, 
and vice versd. On the other hand, given the quantity of 
force, absorbed as food or otherwise, which the species can 
use to counterbalance these destroying forces ; and in propor- 
tion as much of it is expended in preserving the individual, 
little of it can be reserved for producing new individuals 
and vice versd. There is thus complete accordance between 
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rhe requirements considered under each aspect. The twa 
necessities correspond. 

We might rest on these deductions and their several corol- 
laries, Without going further we might with safety assert 
the general truths that, other things equal, advancing evolu- 
tion must be accompanied by declining fertility ; and that, in 
the highest types, fertility must still further decrease if 
evolution still further increases. We might be sure that if, 
other things equal, the relations between an organism and its 
environment become so changed as permanently to diminish 
the difficulties of self-preservation; there will be a permanent 
increase in the rate of multiplication; and, conversely, that a 
decrease of fertility will result where altered circumstances 
make self-preservation more laborious. 

But we need not content ourselves with these d priori 
inferences. If they are tine, there must be an agreement 
between them and the observed facts. Let us see how far 
such an agreement is traceable. 



CHAPTER IV. 

DlFyiCTJLTIES OF mDUCTIYE YERIFICATION. 

§ 329. Were all species subject to the same kinds and 
amounts of destructive forces, it would be easy, by comparing 
diflPerent species, to test the inverse variation of Individuation 
and Genesis. Or if either the power of self-preservation or 
the power of multiplication were constant, there would be 
little difficulty in seeing how the other changed as the 
destroying forces changed. But comparisons are nearly 
always partially vitiated by some want of parity. Each 
factor, besides being variable as a whole, is compounded 
of factors that are severally variable. N'ot simply is the sum 
of the forces destructive of race different in every case ; and 
not simply are both sets of forces preservative of race unlike in 
their totalities in every case ; but each is made up of actions 
that bear such changing proportions to one another as to 
prevent any positive estimation of its amount. 

Before dealing with the facts as well as we can, it will be 
best to glance at the chief difficulties ; so that we may see the 
kind of verification which is alone possible. 

§ 330 Either absolutely, or relatively to any species, 
every environment differs more or less from every other. 

There are the unlikenesses of media — air, water, earth, 
organic matter ; severally involving special resistances to 
movement, and special losses of heat. There are the con- 
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trasts of climate : here great expenditure for the maintenance 
of temperature is needed, and there very little ; in one 
zone an organism is supplied with abundant light all the 
3 ^ear round, and in another only for a few months ; this 
region yields an almost unfailing supply of water, while that 
entails the exertion of travelling many miles every night for 
a draught. 

Permanent differences in the natures and distributions of 
aliment greatly interfere with the comparisons. The Swal- 
low goes through more exertion than the Sparrow in securing 
a given weight of food j but then their foods are dissimilar 
in nutritive qualities. There is a want of parallelism between 
the circumstances of those herbivores that live where the 
plains are annually covered for a time with rich herbage, 
but afterwards become parched up, and of those inhabiting 
more temperate regions. Insects whose larvee feed on an 
abundant plant, as those of the genus T^atiesscc on the Nettle, 
have practically an environment very unlike that of insects 
such as Deilephila JEuphorbica, whose larvee feed on a com- 
paratively rare plant — the Sea-Spurge. 

Again, comparisons between creatures otherwise akin in 
their constitutions and circumstances, are hindered by ine- 
qualities in their relations to enemies. Two animals, of 
which one is predatory and has no foes but parasites, while 
the other is much pursued, cannot properly be contrasted 
with a view to determining the influence of size or com- 
plexity. 

Without multiplying instances, it will be clear enough 
then that the aggregate of destructive actions, positive and 
negative, which each species has to contend with, is so 
undefinahle in the amounts and hinds of its components, 
that nothing beyond a vague idea of its relative total can 
be formed. 


§ 331. Besides these immense variations in the outer 
actions to be counter-balanced^ there are immense variations 
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iix the inner actions required to counter-balance them. 
if species were similarly conditioned, self-preservation would 
require of them extremely unlike expenditures of force. 

The cost of locomotion increases in a greater ratio than the 
size. In virtue of the law that the weights of animals increase 
as the cubes of their dimensions, while their strengths increase 
only as the squares of their dimensions (§ 46), a given speed 
requires a large animal to consume more substance in propoi- 
tion to its weight, than it requires a small animal to consume ; 
and this law holding of all the mechanical actions, there 
results, other things equal, a difficulty of self- maintenance 
that augments in a more rapid ratio than the bulk. Nor 
must we overlook the further complication, that among 
aquatic creatures the variation of resistance of the medium 
partially neutralizes this effect. 

Again, the heat-consumption is a changing element in the 
total expense of self-preservation. Creatures that have tem- 
peratures scarcely above that of the air or water, may, other 
things equal, accumulate more surplus nutriment than 
creatures that have to keep their bodies warm spite of the 
continual loss by radiation and conduction. This difference 
of cost is modified by the presence or absence of natural 
clothing ; and it is also modified by unlikenesses of size. Here 
the bulky animals have the advantage: small masses cool- 
ing more rapidly than large ones. 

Dissimilarities of attack and defence are also causes of 
variation in the outlay for self-maintenance. A creature 
that has to hunt, as compared with another that gets a 
sufficiency of prey by lying in wait, or a creature that 
escapes by speed as compared with another that escapes hy 
concealment, obviously leads a life that is physiologically 
more costly. Animals that protect themselves passively, 
as the TIedge-hog by its spines or as the Skunk and the 
Musk-rat by their intolerable odours, are relatively econo- 
mical ; and have the more vital capital for other purposes. 

Amplification is needless. These instances will show that 
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anything beyond very general conceptions of the individual 
expenditures in different oases, cannot be reached. 

§ 332. Still more entangled are we among qualifying con' 
siderations when we contrast species in their powers of multh 
plication. The total cost of Genesis admits of even less 
definite estimation than does the total cost of Individua- 
tion. I do not refer merely to the truth that the degree of 
fertility depends on four factors — the age of commencing 
reproduction, the number in each brood, the frequency of the 
broods, and the time during which broods continue to be 
repeated. There are many further obstacles in the way of 
comparisons. 

Were all multiplication carried on sexually, the problem 
would be less involved ; but there are many kinds of asexual 
multiplication alternating with the sexual. This asexual 
multiplication is in some cases perpetual instead of occa- 
sional; and often has more forms than one in the same 
species. The result is that we have to compare what is here 
a periodic process with what is elsewhere a cyclical process 
partly continuous and partly periodic — the calculation of fer- 
tility in this last case being next to impossible. 

We have to avoid being misled by the assumption that the 
cost of Genesis is measured by the number of young produced, 
instead of being measured, as it is, by the weight of nutri- 
ment abstracted to form the young, plus the weight con- 
sumed in caring for them. This total weight may be 
very diversely apportioned. In contrast to the Cod with its 
million of small ova spawned without protection, we may 
put the SippoGamp>us or the Pipe-fish, with its few relatively- 
large ova carried about by the male in a caudal poucli, or 
seated in hemispherical pits in its skin ; or we may put the 
still more remarkable genus Arius, and especially Arius 
Boakeii—^ fish some six or seven inches long, which produces 
ten or a dozen eggs as large as marbles, that are carried by 
the male in his mouth till they are hatched. Here though 
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the degrees of fertility, if measured by the numbers of 
fertilized germs deposited, are extremely unlike, they are 
less unlike if measured by the numbers of young that are 
hatched and survive long enough to take care ot themselves ; 
nor will the tax on the parent- Cod seem so immensely dif- 
ferent from that on the parent--4n2/5, if the masses of the ova, 
instead of their numbers, are compared. Again, 

while sometimes the parental loss is little else but the matter 
deducted to form eggs, &c. ; at other times it takes the 
shape of a small direct deduction joined with a large indirect 
outlay. The Mason-wasp furnishes a typical instance. In 
journey in gs hither and thither to fetch bit by bit the 
materials for building a cell; in putting together these 
materials, as well as in secreting glutinous matter to act as 
cement ; and then, afterwards, in the labour of seeking for, 
and carrying, the small caterpillars with which it fills up the 
cell to serve its larva with food when it emerges from the 
egg; the Mason-wasp probably expends more substance than 
is contained in the egg itself. And this supplementary ex- 
penditure is manifestly so great, that but few eggs can be 
boused and provisioned. 

Estimates of the cost of Genesis are further complicated by 
variations in the ratio borne by the two sexes. Among 
Fishes the mass of milt approaches in size the mass of spawn ; 
but among higher Verfebrata the substance lost by the one 
sex in the shape of sperm- cells is small compared with that 
lost by the other sex in the shape of albumen stored-up in 
the eggs, or blood supplied to the foetus, or milk given to the 
young. Then there come the differences of indirect tax 
on males and females. While, frequently, the fostering of 
the young devolves entirely on the female, occasionally, the 
male undertakes it v^holly or in part. After building a 
nest, the male Stickleback guards the eggs till they are 
hatched; as does also the great Silurus glams for some forty 
days, during which he takes no food. And then, among most 
birds, we have the male occupied in feeding the female during 
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incubation, and tbe young afterwards. Evidently all these 
differences affect the proportion between the total cost of re- 
production and the total cost of indi\iduation. 

Whether the species is monogamous or polygamous, and 
whether there are marked differences of size or of structure 
between males and females, are also questions not to be over- 
looked. If there are many females to one male, tbe total 
quantity of assimilated matter devoted by each generation to 
the production of a new generation, is greater than if there 
is a male to each female. Similarly, where the requirements 
are such that small males will suffice, the larger quantity of 
food left for the females, makes possible a greater surplus 
available for reproduction. And where, as in some of the 
Cirrlnpediay or such a parasite as Splmnilarla Bonihi, the 
female is a thousand or many thousand times the size of the 
male, the reproductive capacity is almost doubled : the effect 
on the rate of multiplication being something like that which 
would result if any ordinary race could have all its males 
replaced by fertile females. Conversely, where the 

habits of the race render it needless that both sexes should 
have developed powers of locomotion — where, as in the Glow- 
wmrm and sundry Lepidoptera, the female is wingless while 
the male has wings — the cost of Individuation not being so 
great for the species as a whole, there arises a greater reserve 
for Genesis : the matter which would otherwise have gone to 
the production of wings and the using of them, may go to 
the production of ova 

Other complications, as those which we see in Bees and 
Ants, might be dwelt on ; but the foregoing will amply serve 
the intended purpose. 

§ 333. To ascertain by comparison of cases whether Indi- 
viduation and Genesis vary inversely, is thus an under- 
taking so beset with difficulties, that we might despair of any 
satisfactory results, were not the relation too marked a one 
to be hidden even by all these complexities. Species are 
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SO extremely contrasted ia their degrees of evolution, and so 
extremely contrasted in their rates of multiplication, that the 
law of relation between these characters becomes unmis- 
takable when the evidence is looked at in its ememhle. This 
we shall soon find on ranging in order a number of typical 
cases. 

In doing this it will be convenient to neglect, temporarily, 
all unlikenesses among the circumstances in which organ- 
isms are placed. At the outset, we will turn our attention 
wholly to the antagonism displayed between the integrative 
process which results in individual evolution and the disinte- 
grative process which results in multiplication of individuals ; 
and this we will consider first as we see it under the several 
forms of agamogenesis, and then as we see it under the seve- 
ral forms of gamogenesis. We will next look at the anta- 
gonism between propagation and that evolution which is 
shown by increased complexity. And then we will consider 
the remaining phase of the antagonism, as it exists between 
the degree of fertility and' the degree of evolution expressed 
by activity. 

Afterwards, passing to the varying relations between 
organisms and their environments, we will note how relative 
increase in the supply of food, or relative decrease in the 
quantity of force expended by the individual, entails relative 
increase in the quantity of force devoted to multiplication, 
and vice versA, 

Certain minor qualifications, together with sundry impor- 
tant corollaries, may then he entered upon. 



CHAPTER V. 

ANT .GONISM BETWEEN GROWTH AND ASEXUAL GENESIS. 

§ 334. Wlieii illustrating, in Part IV., the morphological 
.composition of plants and animals, there were set down in 
groups, numerous facts which we have here to look at from 
another point of view. Then we saw how, by union of small 
simple aggregates, there are produced large compound aggre* 
gates. Now we have to observe the reactive effect of this 
process on the relative numbers of the aggregates. Our 
present subject is the antagonism of Individuation and 
Genesis as seen under its simplest form, in the self-evident 
truth that the same quantity of matter may be divided into 
many small wholes or few large wholes ; but that number 
negatives largeness and largeness negatives number. 

In setting down some examples, we may conveniently 
adopt the same arrangement as before. We will look at the 
facts as they are presented by vegetal aggregates of the first 
order, of the second order, and of the third order ; and then 
as they are presented by animal aggregates of the same three 
orders. 

§ 335. The ordinary unicellular plants are at once micro- 
scopic and enormously prolific. The often cited Protoooccus 
nivalis, which shows its immense powers of multiplication by 
reddening wide tracts of snow in a single night, does this by 
developing in its cavity a brood of yonng cells, which, being 
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presently set free by tbe bursting of the parent-cell, severally 
grow and quickly repeat the process. The like occurs among 
sundry of those kindred forms of minute AJgcB whicn, by 
their enormous numbers, sometimes suddenly change pools to 
an opaque green. So, too, the Desmidiacece often multiply so 
greatly as to colour the water ; and among the DiatomacecB 
the rate of genesis by self-division, ‘'is something really extra- 
ordinary. So soon as a frustule is divided into two, each zi 
the latter at once proceeds with the act of self-division ; so 
that, to use Professor Smith’s approximative calculation of 
the possible rapidity of multiplication, supposing the process 
to occupy, in any single instance, twenty- four hours, ‘ we 
should have, as the progeny of a single frustule, the amazing 
number of one thousand millions in a single month/ In 
these cases the multiplication is so carried on that the parent 
is lost in the offspring—the old individuality disappears 
either in the swarms of zoospores it dissolves into, or in the 
two or four new individualities simultaneously produced by 
fission. Vegetal aggregates of the first order, 

have, however, a form of agamogenesis in which the parent 
individuality is not lost : the young cells arise from the old 
cells by external gemmation. This process, too, repeated as 
it is at short inteivals, results in immense fertility. The 
Yeast-fungus, which in a few hours thus propagates itself 
throughout a large mass of wort, offers a familiar example. 

In certain compound forms that must be classed as plants 
of the second order of aggregation, though very minute ones, 
self-division similarly increases the numbers at high rates. 
The Saroina ventriculi, a parasitic plant that infests the 
stomach and swarms afresh as fast as previous swarms are 
vomited, shows us a spontaneous fission of clusters of cells. 
An allied mode of increase occurs in Gonimn pectorale : each 
cell of the cluster resolving itself into a secondary cluster, 
and the secondary clusters then separating. Supposing, 
which is very probable, that a young Gonium after twenty - 
four hours is capable of development by fission, it follows 
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that under favourable conditions a single colony may on the 
second day develop 16, on the third 256, on the fourth 4,096, 
and at the end of a week 268,435,456 other organisms like 
itself. In the VolvocincB this continual dissolution of a primary 
compound individual into secondary compound individuals, id 
carried on endogenously — the parent bursting to liberate the 
young ; and the numbers arising by this method, also are some- 
times so great as to tint large bodies of water. More 

fully established and organized aggregates of the second 
01 dir, such as the higher Thallogens and the lower Acrogens, 
do not sacrifice their individualities by fission ; but never- 
theless, by the kindred process of gemmation, are continually 
hindered in the increase of their individualities. The gemmae 
called tetraspores are cast off in great numbers by the marine 
Algce. Among those simple JungermanniacecB which consist 
of single fronds, the young ones that bud out grow for a time 
in connexion with their parents, send rootlets from their 
under sides into the soil, and presently separate themselves — 
a habit which augments the number of individuals in propor- 
tion as it checks their growths. 

Plants of the third order of composition, arising by arrest 
of this sepal ation, exhibit a further corresponding decrease 
in the abundance of the aggregates formed. Acrogens of 
inferior types, in which the axes produced by integration of 
fronds are but small and feeble, are characterized by the 
habit of throwing off bulbils — bud-shaped axes which, falling 
and taking root, add to the number of distinct individuals. 
This agamic multiplication, very general among the Mosses 
and their kindred, and not uncommon under a modified 
form in such higher types as the Ferns, many of which 
produce young ones from the surfaces of their fronds, becomes 
very unusual among Phaenogams. The detachment of bulbils, 
though not unknown among them, is exceptional. And while 
it is true that some flowering plants, as the Strawberry, 
multiply by a process allied to gemmation, yet this is 
anything but characteristic of the class. A leading trait ot 
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these highest groups, to which the largest memhers of the 
vegetal hingdom belong, is that agamogenesis has so far 
ceased that it does not originate independent plants. Thougli 
the axes which, budding one out of another, compose a tree, 
are the equivalents of asexually-produced individuals; yet 
the asexual production of them stops short of separation. 
These vast integrations arise where spontaneous disintegra- 
tion, and the multiplication effected by it, have come to an 
end. 

Thus, not forgetting that certain Phaenogams, as Begonia 
'phyllomaniaca, revert to quite primitive modes of increase, we 
may hold it as beyond question that while among the most 
minute plants asexual multiplication is universal, and pro- 
duces enormous numbers in short periods, it becomes step by 
step more restricted in range and frequency as we advance to 
large and compound plants ; and disappears so generally 
from the largest, that its occurrence is regarded as anomalous. 

§ 336. Parallel examples showing the inverse variation of 
growth and asexual genesis among animals, make clear the 
purely quantitative nature of this relation under its original 
form. Of the Amoeba it is said that when a large variable 
process has been shot out far from the chief mass and become 
enlarged at the extremity, the expanded end retains its posi- 
tion, whilst the portion connecting it with the body becomes 
finer and finer by being withdrawn into the parent mass, 
until it at last breaks across, leaving a detached piece, which 
immediately on its own account shoots out processes, and 
manifests an independent existence. This phenomenon is 
therefore one of simple detachment, and cannot rightly be 
called a process of fission/^ But it shows us, nevertheless, 
how the primordial form of multiplication Is nothing more 
than a separation, instead of a continued union, of the grow- 
ing mass. Among the Proposer/, as among the 

JProtopJiyta, there occurs that process by which the in- 
dividuality of the parent is wholly lost in producing offspring 
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— the breaking up of the parental mass into a number of 
germs. An example is supplied by one of the lowest of the 
class — the QregarincL This creature, which is nothing more 
than a minute spheroidal nucleated mass of protoplasm, 
having a structureless outer layer denser than the rest, but 
being without mouth or any organ, resolves itself into a 
multitude of still more minute masses, which when set free 
by bursting of the envelope, shortly become Amceba-foTm, 
and severally assuming the structure of the parent, go 
through the same course. Some of the Infusoria, as for in- 
stance those of the genus Kolpoda, similarly become encysted 
and subsequently break up into young ones. The 

more familiar mode of increase among these animal- aggre- 
gates of the first order, by fission, though it sacrifices the 
parent individuality by merging it in the individualities of 
the two produced, sacrifices it less completely than does the 
dissolution into a great number of germs. Occurring, how- 
ever, as this fission does, very frequently, and being com- 
pleted, in some cases that have been observed, in the course 
of half- an -hour, it results in immensely- rapid multiplication. 
If all its offspring survive, and continue dividing them- 
selves, a single Paramecium is said to be capable of thus 
originating 268 millions in the course of a month. ISTor is 
this the greatest known rate of increase. Another animalcule, 
visible only under a high magnifying power, is calculated 
to generate 170 billions in four days.’^ And these enormous 
powers of propagation are accompanied by a minuteness so 
extreme, that of some species one drop of water would contain 
as many individuals as there are human beings on the Earth ! 
Making allowance for exaggeration in these estimates, it is 
beyond question that among these smallest of animals the 
rate of asexual multiplication is by far the greatest ; and 
this suffices for the purposes of the argument.* 

* That these estimated rates are not greater than is probable, may be 
inferred from such observations as that of Mr. Brightwell on the buds 
of Zootkamnium. “At nine in the morning, one of these buds, or )va, was 
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Of animal aggregates belonging to the second order, that 
multiply asexually with rapidity, the familiar Polypes 
furnish conspicuous examples. By gemmation in most 
cases, in other cases by fission, and in some cases by both, 
the agamogenesis is carried on among these tribes. As 
shown in Fig. 148, the budding of young ones from the 
parent Hydra is carried on so actively, that before the oldest 
of them is cast off half-a-dozen or more others have reached 
various stages of growth 5 and even while still attached, the 
first-formed of the group have commenced budding out 
from their sides a second generation of young ones In the 
Hydra tuba this gemmiparous multiplication is from time to 
time interrupted by a transverse splitting-up of the body into 
segments, which successively separate and swim away : the 
result of the two processes being, that in the course of a 
season there are produced from a single germ, great numbers 
of young MsduscB^ which are the adult or sexual forms of the 
species. Respecting Coelenterate animals of this degree of 
composition, it may be added that when we ascend to the 
larger kinds we find asexual genesis far less active. 
Though comparisons are interfered with by differences of 
structure and mode of life, yet the contrasts are too striking 
to have their meanings much obscured. If, for instance, we 
take a solitary Actinozoon and a solitary Hydrozoon, we see 
that the relatively- great bulk of the first, goes along with a 
relatively- slow agamogenesis. The common Sea-anemones 
are but occasionally observed to undergo self-division : their 
numbers are not rapidly increased by this process. A 
higher class of secondary aggregates exemplifies the same 


observed fixed to the glass by a sheathed pedicle ; a ciliary motion became 
perceptible at the top of the bulb ; and at ten it had divided longitudinally 
into two buds, each supported by a short stalk. The ciliary motion continued 
to the centre of each of these two buds, which by degrees expanded longitudi- 
aally, and at twelve had become four buds. By four in the afternoon, these 
four buds had divided iu like manner and increased to nine, with an elongated 
footstalk, and interior contractile muscle.” 
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o:eneral truth with a difference. In the smaller members the 
agamogenesis is incomplete^ and iu the larger it disappears. 
Each sub-section of the Moliiiscotda shows us this. The gemma- 
tion of the minute Polyzoa^ though it does not end in the sepa- 
ration of the young individuals, habitually goes to the extent 
of producing families of partially-independent individuals ; 
but their near allies the Btachiopoda, which immensely exceed 
them in size, are solitary and not gemmiparous. So, too, is 
it with the Ascidioida. And then among the true MoUasca^ 
including all the largest forms to this sub-kingdom, 

no such thing is known as fission or gemmation. 

Take next the Annulosa, including under this title the 
Annuloida. When treating of morphological composition, 
reasons were given for the belief that the annul ose animal is 
an lii*':"' -i.dr of the third order, the segments of which, 
produced one from another by gemmation, originally 
became separate, as they still become in the cestoid 
Entozoa; but that by progressive integration, or arrested 
disintegration, there resulted a type in which many such 
segments were permanently united (§§ 205-7) Part of the 
evidence there assigned, is evidence to be here repeated in 
illustration of the direct antagonism of Growth and Asexual- 
Genesis. We saw how, among the lower Annelids, the string 
of segments produced by gemmation presently divides trans- 
versely into two strings ; and how, in some cases, this resolu- 
tion of the elongating string of segments into groups that 
are to form separate individuals, goes on so actively that as 
many as six groups are found in different stages of progress 
to ultimate independence— a fact implying a high rate of 
lissiparous multiplication. Then we saw that, in the superior 
annulose types, distinguished in the mass by including the 
larger species, fission does not occur. The higher Annelids 
do not propagate in this way ; there is no known case of new 
individuals being so formed among the MpviQpodci ,* nor do 
the Crustaceans afford us a single instance of tliis primordial 
mode of increase. it is, indeed, true that while 
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articulate animals never multiply asexually after this simplest 
method, and while they are characterized in the mass by the 
cessation of agamogenesis of every kind, there nevertheless 
occur in a few of their small species, those higher forms of 
agamogenesis known as parthenogenesis, pseudo-partheno- 
genesis and internal metagenesis ; and that by these some of 
them multiply very rapidly. Hereafter we shall find, in the 
interpretation of these anomalies, further support for the 
general doctrine. 

To the above evidence has to be added that which the 
Vertehrata present. This may be very briefly summed up. 
On the one hand, this class, whether looked at in the aggre- 
gate or in its particular species, immensely exceeds all other 
classes in the sizes of its individuals ; and on the other hand, 
agamogenesis under any form is absolutely unknown in it. 

§ 337. Such are a few leading facts serving to show how 
deduction is inductively verified, in so far as the anta- 
gonism between Growth and Asexual Genesis is con- 
cerned. In whatever way we explain this opposition of 
the integrative and disintegrative processes, the facts and 
their implications remain the same. Indeed we need not 
commit ourselves to any hypothesis respecting the physical 
causation: it suffices to recognize the results under their 
most general aspects. We cannot help admitting there are 
at work these two antagonist tendencies to aggregation and 
separation ; and we cannot help admitting that the propor- 
tion between the aggregative and separative tendencies, must 
in each case determine the relation between the increase in 
bulk of the individual and the increase of the race in number. 

The antithesis is as manifest i poBferiori as it is neces- 
sary d priori. While the minutest organisms multiply 
asexually in their millions; while the small compound 
types next above them thus multiply in their thousands ; 
while larger and more compound types thus multiply in their 
hundreds and their tens ; the largest types do not thus 
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multiply at all. Conversely, those which do not multiply 
asexually at all, are a billion or a million times the size of 
those which thus multiply with greatest rapidity ; and are a 
thousand times, or a hundred times, or ten times the size of 
those which thus multiply with less and less rapidity. With- 
out saying that this inverse proportion is regular, which, as we 
shall hereafter see, it cannot be, we may unhesitatingly assert 
its average truth. That the smallest organisms habitually 
reproduce asexually with immense rapidity ; that the largest 
organisms never reproduce at all in this manner ; and that 
Detween these extremes there is a general decrease of asexual 
reproduction along with an increase of bulk; are proposs* 
tions that admit of no dispute. 



CHAPTER YI. 

ANTAGONISM BETWEEN aBOWTH AND SEXUAL GENESIS. 

§ 338. In so far as it is a* process of separation, sexual 
genesis is like asexual genesis ; and is tiierefore, equally with 
asexual genesis, opposed to that aggregation which results in 
growth. Whether a deduction is made from one parent or 
from two, whether it is made from any part of the body 
indifferently or from a specialized part, or whether it is made 
directly or indirectly, it remains in any case a deduction ; 
and in proportion as it is great, or frequent, or both, it must 
restrain the increase of the individual. 

Here we have to group together the leading illustrations 
of this truth. We will take them in the same order as 
before. 

§ 339. The lowest vegetal forms, or rather, we may say, 
those forms which we cannot class as either distinctly vegetal 
or distinctly animal, show us a process of sexual multiplica- 
tion that differs much less from the asexual process than in 
the higher forms. The common character which distinguishes 
sexual from asexual genesis, is that the mass of protoplasm 
whence a new generation is to arise, has been produced by the 
anion of two portions of matter that were before more widely 
separated. I use this general expression, because among the 
simplest Algce, this is not invariably matter supplied by 
different individuals: certain Biatomacem exhibit within a 
single cell, the formation of a sporangium by a drawing 
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fiOgetter of the opposite halves of the endochrorae Jufo a 
ball. Mostly, however, sporangia are products of conjuga- 
tion. The endochromes of two cells unite to form the germ- 
mass; and these or cells may be either entirely 

independent, as vumdinY Desfmdiacece and in the PalmellcB; or 
they may be two of the adjacent cells forming a thread, as in 
some Coil jug ate, CR ; or they may be cells belonging to adjacent 
threads, as in Zygnema. But whether it is originated by a 
single parent-cell, or by two parent- cells, the sporangium, 
after remaining quiescent until there recur the fit conditions 
for growth, breaks up into a multitude of spores, each of which 
produces an individual that multiplies asexuall}^ ; and the fact 
here to be noted is, that as the entire contents of the parent- 
cells unite to form the sporangium, their individualities are lost 
in the germs of a new generation. In these minute simple 
types, sexual propagation just as completely sacrifices the life 
of the parent or parents, as does that form of asexual propa- 
gation in which the endochrome resolves itself directly into 
zoospores. And in the one case as in the other, this sacrifice 
is the concomitant of a prodigious fertility. Slightly 

in advance of this, but still showing us an almost equal loss 
of parental life in the lives of offspring, is the process seen in 
such unicellular Algce as Hy and in minute Fungi 

of the same degree of composition. These exhibit a relatively- 
enormous development of the spore-producing part, and an 
almost entire absorption of the parental substance into it. 
As evidence of the resulting powers of multiplication, we 
have but to remember that the spread of mould over stale 
food, the rapid destruction of crops by mildew, and other 
kindred occurrences, are made possible by the incalculably 
numerous spores thus generated and universally dispersed. 

Plants a degree higher in composition, supply a parallel 
series of illustrations. We have among the larger Fungi, in 
which the reproductive apparatus is relatively so enormous as 
to constitute the ostensible plant, a similar subordination of 
the individual to the race, and a similarly- immense fertility. 
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Thus, as quoted by Dr. Carpenter, Fries says — '' in a single 
individual of Heticulariu maximcby I have counted (calculated ?) 
10,000,000 sporules.’’ It needs but to note the clouds of 
particles, so minute as to look Kke smoke, which ripe puff- 
balls give off when they are burst, and then to remember 
that each particle is a potential fungus, to be impressed with 
the almost inconceivable powers of propagation which these 
plants possess. The Lichens, too, furnish examples. 

Though they are nothing like so prolific as the Fungi (the 
difference yielding, as we shall hereafter see, further support 
to the general argument), yet there is a great production of 
germs, and a proportionate sacrifice of the parental indi- 
viduality. Considerable areas of the frond here and there 
develop into ajpotheda and sperrnagonia^ which resolve them- 
selves into sperm-cells and germ-cells. Some con- 

trasts presented by the higher A.lgcB may also be named as 
exemplifying the inverse proportion between the size of the 
individual and the extent of the generative structures. While 
in the smaller kinds relatively large portions of the fronds are 
transformed into reproductive elements, in the larger kinds 
these portions are relatively small : instance the Macrocystis 
pyrifera, a gigantic sea-weed, which sometimes attains a 
length of 1,500 feet, of which Dr. Carpenter remarks— 

This development of the nutritive surface takes place at 
the expense of the fructifying apparatus, which is here quite 
subordinate.’’ 

When we turn to vegetal aggregates of the third order of 
composition, facts having the same meaning are conspicuous. 
On the average these higher plants are far larger than 
plants of a lower degree of composition ; and on the average 
their rates of sexual reproduction are far less. Similarly if, 
among Acrogens, Endogens, and Exogens, we compare the 
smaller types with the larger, we find them proportionately 
more prolific. This is not manifest if we simply calculate 
the number of seeds ripened by an individual in a single 
season ; but it becomes manifest if we take into account the 
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further factor which here complicates the result — the age at 
which sexual genesis commences. The smaller Phaenogams 
are mostly either annuals, or perennials that die down 
annually ; and seeding as they do annually before their 
deaths, or the deaths of their reproductive parts, it results 
that in the coarse of a year, each gives origin to a multitude 
of potential plants, of which every one may the next year, if 
preserved, give origin to an equal multitude. Supposing but 
a hundred offspring to be produced the first year, ten 
thousand may be produced in the second year, a million in 
the third, a hundred millions in the fourth. Meanwhile, 
what has been the possible multiplication of a large Phae- 
nogam? While its small congener has been seeding and 
dying, and leaving multitudinous progeny to seed and die, it 
has simply been growing ; and may so continue to grow for 
ten or a dozen years without bearing fruit. Before a Cocoa- 
nut tree has ripened its first cluster of nuts, the descendants 
of a wheat plant, supposing them all to survive and multiply, 
will have become numerous enough to occupy the whole 
surface of the Earth. So that though, when it begins to 
bear, a tree may annually shed as many seeds as a herb, yet 
in consequence of this delay in bearing, its fertility is incom- 
parably less; and its relative! y-sm all fertility becomes still 
further reduced where, as in Lodokea Sechellarum^ the seeds 
take two years from the date of fertilization to the date of 
gei'mination. 

§ 340. Some observers state that in certain Protozoa there 
occurs a process of conjugation akin to that which the 
Protophyta exhibit — a coalescence of the substance of two 
individuals to form a germ-mass. This has been alleged 
more ecpecially of Actinopjhrys. The statement is question- 
able; but if proved true, then of the minute forms that 
appear to be more animal than vegetal in their characters, 
some have a mode of sexual multiplication by which the 
parents are sacrificed bodily in the production of a new 
60 



432 


LAWS OF MULTIPLICATION. 


gcncmtioii. A. modifiGd niodc, apparently not latal to tha 
parents, has been ohserred in certain of the more developed 
Infusoria. Our knowledge of these microscopic types is, 
however, so rudimentary that evidence derived from them 
must be taken with a qualification. 

Among small animal aggregates of the second order, the 
first to be considered are of course the Ccelenterata. A Eydra 
occasionally devotes a large part of its substance to sexual 
genesis. In the walls of its body groups of ova, or sperma- 
tozoa, or both, take their rise; and develop into masses 
greatly distorting the creature’s form, and leaving it greatly 
diminished when they escape. Here, however, gamogenesis is 
obviously supplementary to agamogenesis— the immensely 
rapid multiplication by budding continues as long as food is 
abundant and warmth sufficient, and is replaced by gamo- 
genesis only at the close of the season. A better 

example of the relation between small size and active gamo- 
genesis is supplied by the Fknana, which does not multiply 
asexually with so much rapidity. The generative system is 
here enormous. Ova are developed all through the body, 
occupying everywhere the interspaces of the assimilative 
system ; so that the animal may be said to consist of a part 
that absorbs nutriment and a part that transforms that nutri- 
ment into sperm-cells and germ-cells. Even saying nothing 
of the probably-early maturity of these animals, and there- 
fore frequent repetition of sexual multiplication, it is clear 
that their fertility must he very great. 

The Annulosa, including among them the inferior kindred 
types, have habits and conditions of life so various that only 
the broadest contrasts can be instanced in support of the pro- 
position before us. Of the microscopic forms belonging to 
this sub-kingdom, the Botifera may he named as having, 
along with small bulk, a great rate of sexual increase. Hyda- 
tina. senta “ is capable of a four-fold propagation every twenty- 
four or thirty-hours, bringing forth in this time four ova, 
which grow from the embryo to maturity, and exclude their 
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fertile ova in the same period. The same individual, pro- 
ducing in ten days forty eggs, developed with the rapiditj; 
above cited, this rate, raised to the tenth power, gives one 
million of individuals from one parent, on the eleventh day 
four millions, and on the twelfth day sixteen millions, and so 
on ’’ Ascending from this extreme, the differences 

of organization and activity greatly complicate the inverse 
variation of fertility and bulk. Bearing in mind, how- 
ever, that the rate of multiplication depends much less on the 
number of each brood than on the quickness with which 
maturity is reached and a n i\v generation commenced, it will 
be obvious that though Annelids produce great numbers of 
ova, yet as they do this at comparatively long intervals, their 
rates of increase fall immensely below that just instanced in 
the Rotifers. And when at the other extreme we come to 
the large articulate animals, such as the Crab and the Lobster, 
the further diminution of fertility is seen in the still longer 
delay that occurs before each new generation begins to re- 
produce. 

Perhaps the best examples are supplied by vertebrate 
animals, and especially those that are most familiar to us. 
Comparisons between Fishes are unsatisfactory, because of 
our ignorance of their histories. In some cases Fishes equal 
in bulk produce widely different numbers of eggs ; as the 
Cod which spawns a million at once, and the Salmon by 
which nothing like so great a number is spawned. But then 
the eggs are very unlike in size ; and if the ovaria of the two 
fishes be compared, the difference between their masses is 
comparatively moderate. There are, indeed, contrasts which 
seem at variance with the alleged relation ; as that between 
the Cod and the Stickleback, which, though so much smaller, 
produces fewer ova. The Stickleback’s ova, however, are 
relatively large ; and their total bulk bears as great a ratio to 
the bulk of the Stickleback as does the bulk of the Cod’s ova 
to that of the Cod. Moreover, if, as is not improbable, the 
reproductive age is arrived at earlier by the Stickleback than 
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by the Cod, the fertility of the species may oe greater not- 
withstanding the smaller number produced by each indi- 
vidual. Evidence that admits of being tolerably 

\\ell disentangled is furnished by Birds They differ but 
little in their grades of organization ; and the habits of life 
throughout extensive groups of them are so similar, tliat 
comparisons may be fairly made. It is true that, as hereafter 
to be shown, the differences of expenditure which differences 
of bulk entail, Itave doubtless much to do with the differences 
of fertility. But we may set down under the present head 
some of those cases in which the activity, being relatively 
slight, does not greatly interfere with the relation we are 
considering; and may note that among such birds having 
similarly slight activities, the small produce more eggs than 
the large, and eggs that bear in their total mass a greater 
ratio to the mass of the parent. Consider, for example, the 
gallinaceous birds ; which are like one another and unlike 
birds of most other groups in flying comparatively little. 
Taking first the wild members of this order, which rarely breed 
more than once in a season, we find that the Pheasant has 
from 6 to 10 eggs, the Black-cock from 5 to 10, the Grouse 
8 to 12, the Partridge 10 to 15, the Quail still more, some- 
times reaching 20. Here the only exception to the relation 
between decreasing bulk and increasing number of eggs, 
occurs in the cases of the Pheasant and the Black-cock ; and 
it is to be remembered, in explanation, that the Pheasant 
inhabits a warmer region and is better fed — often artificially. 
If we pass to domesticated genera of the same order, we 
meet with parallel differences. From the numbers of eggs 
laid, little can be inferred ; for under the favourable con- 
ditions artificially maintained, the laying is carried on inde- 
finitely. But though in the sizes of their broods the Turkey 
and the Fowl do not greatly differ, the Fowl begins breeding 
at a much earlier age than the Turkey, and produces 
broods more frequently : a considerably higher rate of 
multiplication being the result. Now these contrasts 
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among domestic creatures that are similarly conditioned, 
and closely -allied by constitution, may be held to show, 
more clearly than most other, contrasts, the inverse varia- 
tion between bulk and sexual genesis ; since here the 
cost of activity is diminished to a comparatively small 
amount. There is little expenditure in flight — sometimes 
almost none ; and the expenditure in walking aoout is 
not great : there is more of standing than of actual 
movement. It is true that young Turkeys commence 
their existences as larger masses than chickens ; but it is 
tolerably manifest that the total weight of the eggs produced 
by a Turkey during each season, bears a less ratio to the 
Turkey’s weight, than the total weight of the eggs which a 
Hen produces during each season, bears to the Hen’s weight ; 
and this is the fairest way of making the comparison. The 
comparison so made shows a greater difference than appears 
likely to be due to the different costs of locomotion; con- 
sidering the inertness of the creatures. Remembering that 
the assimilating surface increases only as the squares of the 
dimensions, while the mass of the fabric to be built up by the 
absorbed nutriment increases as the cubes of the dimensions, 
it will be seen that the expense of growth becomes relatively 
greater with each increment of size ; and that hence, of two 
similar creatures commencing life with different sizes, the 
larger one in reaching its superior adult bulk, will do this at 
a more than proportionate expense ; and so will either be 
delayed in commencing its reproduction, or will have a 
diminished reserve for reproduction, or both. Other orders 
of Birds, active in their habits, show more markedly the con- 
nexion between augmenting mass and declining fertility. 
But in them the increasing cost of locomotion becomes an 
important, and probably the most important, factor. The 
evidence they furnish will therefore come better under 
another head. Contrasts among Mammals, like 

those which Birds present, have their meanings obscured by 
inequalities of the expenditure for motion. The smaller 
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fertility which, habitually accompanies greater bulk, must 
in all cases be partly ascribed to this. Still, it may be 
well if we briefly note, for as much as they are worth, 
the broader contrasts. While a large Mammal bears but 
a single young one at a time, is several years before it 
commences doing this, and then repeats the reproduction at 
long intervals ; we find, as we descend to the smaller mem- 
bers of the class, a very early commencement of breeding, an 
increasing number at a birth, reaching in small Rodents to 
10 or even more, and a much more frequent recurrence of 
broods: the combined result being a relatively prodigious 
fertility. If a specific comparison be desired between 
Mammals that are similar in constitution, in food, in con- 
ditions of life, and all other things but size, the Deer-tribe 
supplies it. While the large Red-deer has but one at a 
birth, the small Roe-deer has two at a birth. 

§ 341. The antagonism between growth and sexual genesis, 
visible in these general contrasts, may also be traced in the 
history of each plant and animal. So familiar is the fact 
that sexual genesis does not occur early in life, and in all 
organisms which expend much begins only when the limit of 
size is nearly reached, that we do not suflSciently note its 
significance. It is a general physiological truth, however, 
that while the building-up of the individual is going on 
rapidly, the reproductive organs remain imperfectly developed 
and inactive ; and that the commencement of reproduction 
at once indicates a declining rate of growth, and becomes a 
cause of arresting growth. As was shown in § 78, the ex- 
ceptions to this rule are found where the limit of growth is 
indefinite ; either because the organism expends little or 
nothing in action, or expends in action so moderate an 
amount that the supply of nutriment is never equilibrated 
by its expenditure. 

We will pass ever the inferior plants, and limiting our- 
selves to Phaenogams, will not dwell on the less conspicu 
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ous evidence wtich the smaller types present. A few cases 
such as gardens supply will serve. All Imow that a Pear- 
tree continues to increase in size for years before it begins to 
bear; and that, producing but few pears at fiist, it is long 
before it fruits abundantly. A young Mulberry, branch- 
ing out luxuriantly season after season, but covered 
ith nothing but leaves, at length blossoms sparingly, and 
jets some small and imperfect berries, which it drops w'hile 
jhey are green ; and it makes these futile attempts time after 
time before it succeeds in ripening any seeds. But these 
multi-axial plants, or aggregates of individuals some of 
which continue to grow while others become arrested and 
transformed into seed-bearers, show us the relation less de- 
finitely than certain plants that are substantially, if not 
literally, uni-axial. Of these the Cocoa-nut may be in- 
stanced. For some years it goes on shooting up without 
making any sign of becoming fertile. About the sixth year 
it flowers ; but the flowers wither without result. In the 
seventh year it flowers and produces a few nuts ; but these 
prove abortive and drop. In the eighth year it ripens a 
moderate number of nuts ; and afterwards increases the 
number until, in the tenth year, it comes into full bearing. 
Meanwhile, from the time of its first flowering its growth 
begins to diminish, and goes on diminishing till the tenth 
year, when it ceases. Here we see the antagonism between 
growth and sexual genesis under both its aspects — see a 
struggle between self- evolution and race- evolution, in which 
the first for a time overcomes the last, and the last ultimately 
overcomes the first. The continued aggrandisement of the 
parent -in dividual makes abortive for two seasons the tendency 
to produce new individuals; and the tendency to produoei 
new individuals, becoming more decided, stops any furtbarJ 
aggrandisement of the parent- individual. 

Parallel illustrations occur in the animal kingdom. The 
eggs laid by a pullet are relatively small and few. Similarly, 
it is alleged that, as a general rule, bitch has fewei 
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puppies at first, than afterwards/’ According to Burdach, 
as quoted by Dr. Duncan, the elk, the bear, &c , have at 
first only a single young one, then they come to have most 
frequently two, and at last again only one. The young 
hamster produces only from three to six young ones, whilst 
that of a more advanced a^e produces from eight to sixteen. 
The same is true of the pig.” Tt is remarked by Buflfon that 
when a sow of less than a year old has young, the number of 
the litter is small, and its members are feeble and even im- 
perfect. Here we have evidence that in animals growth 
checks sexual genesis. And then, conversely, we have 
evidence that sexual genesis cheeks growth. It is well 
known to breeders that if a filly is allowed to bear a foal, 
she is thereby prevented from reaching her proper size. And 
a like loss of perfection as an individual, is suffered by a 
cow that breeds too early. 

g 342 . Ifotwithstanding the way in which the inverse 
variation of growth and sexual genesis is complicated with 
other relations, its existence is thus, I think, sufficiently mani- 
fest. Individually, many of the foregoing instances are open 
to criticism, and have to be taken with qualifications ; but 
when looked at in the mass, their meaning is beyond doubt. 
Comparisons between the largest with the smallest types, 
whether vegetal or animal, yield results that are unmis- 
takeable. On the one hand, remembering the fact that 
during its centuries of life an Oak does not produce as many 
acorns as a Fungus does spores in a single night, we see that 
the Fungus has a fertility exceeding that of the Oak in a de- 
gree literally beyond our powers of calculation or imagina- 
tion. When, on the other hand, taking a microscopic 
protophyte which has millions of descendants in a few days, 
we ask how many such would be required to build up the 
forest tree that is years before it drops a seed, we are met 
by a parallel difficulty in conceiving the number, if not in 
setting it down. Similarly, if we turn from the minute and 
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prodigiously-fertile Rotifer, to the Elephant, which approaches 
thirty years before it bears a solitary young one, we find the 
connexions between small size and great fertility and between 
great size and small fertility, too intensely marked to he 
much disguised by the perturbing relations that have been 
mdicated. Finally, as this induction, reached by a survey of 
organisms in general, is verified by observations on the rela- 
tion between decreasing growth and commencing reproduc- 
tion in individual organisms, we may, I think, consider the 
alleged antagonism as proved."*^ 

* When, after having held for some years the general doctrine elaborated in 
these chapters, I agreed, early in 1852, to prepare an outJine of it for the fTesi- 
minster Review^ 1 consulted, among other works, the just-issued third edition 
of Dr. Carpenter’s Rrinci'gles of Physiology^ General and Comparative — seeking 
in it for facts illustrating the different degrees of fertility of different organisms. 

I met with a passage, quoted above m § 339, which seemed tacitly to assert 
that individual aggrandizement is at variance with the propagation of the race ; 
but nowhere found a distinct enunciation of this truth. I did not then read 
the Chapter entitled ^‘General View of the Functions,” which held out 
no promise of such evidence as I was looking for. But on since referring to 
this chapter, I discovered in it the definite statement that — “there is a certain 
degree of antagonism between the Nutritive and Reproductive functions, the 
one being executed at the expense of the other. The reproductive apparatus 
derives the materials of its operations through the nutritive system, and 
is entirely dependent upon it for the continuance of its function If, there- 
fore, it he in a state of excessive activity, it will necessarily draw off from the 
individual fabric some portion of the aliment destined for its maintenance. 
It may be universally observed that, when the nutritive functions are 
particularly active in supporting the individual, the reproductive system is in 
a corresponding degree undeveloped, — and vice versd.^^ ^Principles of Phy- 
^logy, General a'nd Comparative, Third Editioi^ 1851, p. 592, 



CHAPTER VII. 

fHE ANTAGONISM BETWEEN BEYELOPMENT AND GENESIS, 
ASEXUAL AND SEXUAL. 

I 343. By Development, as here to be dealt vith apart 
from Growth, is meant increase of structure as distinguished 
from increase of mass. As was pointed out in § 50, this is 
the biological definition of the word. In the following 
sections, then, we have to note how complexity of organiza- 
tion is hindered by reproductive activity, and conversely. 

This relation partially coincides with that which we have 
just contemplated; for, as was shown in § 44, degree of 
growth is to a considerable extent dependent on degree of 
organization. But while the antagonism to be illustrated in 
this chapter, is much entangled with that illustrated in the 
last chapter, it may be so far separated as to be identified as 
an additional antagonism. 

Besides the direct opposition between that continual dis- 
integration which rapid genesis implies, and the fulfilment of 
that pre-requisite to extensive organization — the formation of 
an extensive aggregate, there is an indirect opposition which 
we may recognize under several aspects. The change 

from homogeneity to heterogeneity takes time ; and time taken 
in transforming a relatively-structureless mass into a de 
veloped individual, delays the period of reproduction. Usually 
this time is merged in that taken for growth ; but certain 
cases of metamorphosis show us the one separate from the 
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other. An insect, passing f]*om its lowly- organized cater- 
pillar-stage into that of chrysalis, is afterwards a week, a fort- 
night, or a longer period in completing its structure : the re- 
commencement of genesis being by so much postponed, and 
the rate of multiplication therefore diminished. Further, that 
re-arrangement of substance which development implies, en- 
tails expenditure. The chrysalis loses weight in the course 
of its transformation ; and that its loss is not loss of water 
only, may be inferred from the fact that it respires, and that 
respiration indicates consumption. Clearly the matter con- 
sumed, is, other things equal, a deduction from the surplus 
that may go to reproduction. Yet again, the 

more widely and completely an organic mass becomes diffe- 
rentiated, the smaller the portion of it which retains the re- 
latively-undifferentiated state that admits of being moulded 
into new individuals, or the germs of them. Protoplasm 
which has become specialized tissue, cannot be again 
generalized, and afterwards transformed into something else ; 
and hence the progress of structure in an organism, by 
diminishing the unstructured part, diminishes the amount 
available for making offspring. 

It is true that higher structure, like greater growth, may 
insure to a species advantages that eventually further its mul- 
tiplication — may give it access to larger supplies of food, or 
enable it to obtain food more economically; and we shall 
hereafter see how the inverse variation we are considering is 
thus qualified. But here we are concerned only with the 
necessary and direct effects; not with those that are con- 
tingent and remote. These necessary and direct effects we 
will now look at as exemplified. 

§ 344. Speaking generally, the simpler plants propagate 
both sexually and asexually; and, speaking comparatively, 
the complex plants propagate only sexually : their asexual 
propagation is usually incomplete — produces a united aggre- 
gate of individuals instead of numerous distinct individuals 
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The Protophytes that perpetually subdivide, the merely- 
cellular AlgcB that shed their tetraspores, the Acrogens that 
spontaneously separate their fronds and drop their gemmae, 
show us an extra mode of multiplication which, among flower- 
ing plants, is exceptional. This extra mode of multiplication 
among these simpler plants, is made easy by their low de- 
velopment. Tetraspores arise only where the frond consists 
of untransformed cells ; gemmae bud out and drop off only 
where the tissue is comparatively homogeneous. 

Should it be said that this is but another aspect of the 
antagonism already set forth, since these undeveloped forms 
are also the smaller forms ; the reply is that though in part 
true, this is not wholly true. Yarious marine Alym which 
propagate asexually, are larger than some Phmnogams which 
do not thus propagate. The objection that difference of 
medium vitiates this comparison, is met by the fact that it is 
the same among land -plants themselves. Sundry of the 
lowly-organized Liverworts that are habitually gemmiparous, 
exceed in size many flowering plants. And the Ferns show 
us agamic multiplication occurring in plants which, while 
they are inferior in complexity of structure, are superior in 
bulk to a great proportion of annual Endogens and Exogens. 

I 345. In tbe ability of the lowly-organized, or almost 
unorganized, sarcode of a Sponge, to transform itself into 
multitudes of gemmules, we have an instance of this same 
direct relation in the animal kingdom. Moreover, the 
instance yields very distinct proof of an antagonism between 
development and genesis, independent of the antagonism 
between growth and genesis; for the Sponge which thus 
multiplies itself asexually, as well as sexually, is far larger 
than hosts of more complex animals which do not multiply 
asexually. 

Once again may be cited the creature so often brought in 
evidence, the Sydra, as showing us how rapidity of agamic 
propagation is associated with inferiority of structure. Its 
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power to produce youug ones from nearly all parts of its 
body, is due to the comparative homogeneity of its body. In 
kindred but more-organized types, the gemmiparity is 
greatly restricted, or disappears. Among the free-swimming 
Hydrazoa, multiplication by budding, when it occurs at all, 
occurs only at special places. That increase of struct ute 
apart from increase of size, is here a cause of declining agamo- 
genesis, we may see in the contrast between the simple and 
the compound Hydroida ; which last, along with more- 
differentiated tissues, show us a gemmation W’^hich does not 
go on all over the body of each polype, and much of which 
does not end in separation. 

It is, however, among the Jiiinidosci that progressing 
organization is most conspicuously operative in diminishing 
a o’am oogenesis. The seg'ments or somites that compose an 
animal belonging to this class, are primordially^ alike ; and, 
as before argued (§§ 205-7), are probably the homologues of 
what were originally independent individuals. The progress 
from the lower to the higher types of the class, is at once a 
progress towards types in which the strings of segments cease 
to undergo subdivision, and towards types in which the seg- 
ments, no longer alike in their structures and functions, have 
become physiologically integrated or mutually dependent. 
Already this group of cases has been named as illustrating 
the antagonism between growth and asexual genesis ; but it 
is proper also to name it here ; since, on the one hand, the 
greater size due to the ceasing of fission, is made possible only 
by the specialization of parts and the development ot a co- 
ordinating apparatus to combine their actions, and since, on 
the other hand, specialization and co-ordination can advance 
only in proportion as fission ceases. 

§ 346. The inverse variation of development and sexual 
genesis is by no means easy to follow. One or two facts indi 
cative of it may, however, be named. 

Phaenogams that have but little supporting tissue may 
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Fairly be classed as structurally inferior to those provided with 
stems formed of woody fibres ; for these imply additional dif- 
ferentiations, and constitute wider departures from the primi- 
tive type of vegetal tissue. That the concomitant of this 
higher organization is a slower gamogenesis, scarcely needs 
pointing out. While the herbaceous annual is blossoming 
and ripening seed, the young tree is transforming its ori 
ginally-succulent axis into dense fibrous substance ; and year 
by year the young tree expends in doing the like, nutriment 
which successive generations of the annual expend in fruit 
Here the inverse relation is between sexual reproduction and 
complexity, and not between sexual reproduction and bulk 
seeing that besides seeding, the annual often grows to a size 
greater than that reached by the young infertile tree in 
several years. 

Proof of the antagonism between complexity and gamo- 
genesis in animals, is still more difficult to disentangle. Per- 
haps the evidence most to the point is furnished by the contrast 
between Man and certain other Mammals approaching to him 
in mass. To compare him with the domestic Sheep, which, 
though not very unlike in size, is relatively prolific, is objec- 
jectionable because of the relative inactivity of Sheep; and 
this, too, may be alleged as a reason why the Ox, though far 
more bulky, is also far more fertile, than Man. Further, 
against a comparison with the Horse, which, while both larger 
and more prolific, is tolerably active, it may be urged that, in 
his case, and the cases of herbivorous creatures generally, the 
small exertion required to procure food, joined with the great 
ratio borne by the assimilative organs to the organs they have 
to build up and repair, vitiates the result. We may, however, 
fairly draw a parallel between Man and a large carnivore. The 
Lion, superior in size, and perhaps equal in activity, has a 
digestive system not proportionately greater; and yet has a 
higher rate of multiplication than Man. Here the only de- 
cided want of parity, besides that of organization, is that of 
food. Possibly a carnivore gains an advantage in having a 
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surplus nutriment consi^^ting almost wholly of those nitro- 
genous materials from which the bodies of young ones are 
mainly formed. But, allowing for all other dijSsrences, it 
appears not improbable that the smallness of human fertility 
compared with the fertility of large feline animals, is due to 
the greater complexity of the human organization — more 
especially the organization of the nervous system. Taking 
degree of nervous organization as the chief correlative of 
mental capacity ; and remembering the physiological cost of 
that discipline whereby high mental capacity is reached ; we 
may suspect that nervous organization is very expensive : the 
inference being that bringing it up to the level it reaches in 
Man, whose digestive system, by no means large, has at the 
same time to supply materials for general growth and daily 
waste, im^oives a great retardation of maturity and sexual 
genesis. 



CHAPTER VIII. 

ANTAGO^'vSM BETWEEN EXPENDITURE AND GENESIS. 

§ 347. TJndor this head we have to set down no evidence 
derived from the vegetal kingdom. Plants are not expenders 
of force in such degrees as to affect the general relations with 
which we are dealing. They have not to maintain a heat 
above that of their environment ; nor have they to generate 
motion ; and hence consumption for these two purposes does 
not diminish the stock of material that serves on the one 
hand for growth and on the other hand for propagation. 

It will be well, too, if we pass over the lower animals: 
especially those aquatic ones which, being nearly of the 
same temperature as the water, and nearly of the same 
specific gravity, lose but little in evolving motion, sensible 
and insensible. A further reason for excluding from con- 
sideration these inferior types, is, that we do not know enough 
of their rates of genesis lo permit of our making, with any 
satisfaction, those involved comparisons here to be entered 
upon. 

The facts on which we must mainly depend are those to be 
gathered from terrestrial animals; and chiefly from those 
higher classes of them which are at the same time great 
expenders and have rates of multiplication about which our 
knowledge is tolerably definite. We will restrict ourselves, 
then, to the evidence which Birds and Mammals supply 


§ 348. Satisfactory proof that loss of substance in the 
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maintenance of heat diminishes the rapidity of propagation, 
is difficult to obtain. It is, indeed, obvious that the warm- 
blooded Vertehrata are less prolific than the cold-blooded ; 
but then they are at the same time more vivacious. Similarly, 
between Mammals and Birds (which are the warmer-blooded 
of the two) there is, other things equal, a parallel, though 
much smaller, difference; but here, too, the unlikenesses of 
muscular action complicate the evidence. Again, the annual 
return of generative activity has an average correspondence 
with the annual return of a warmer season, which, did it 
stand alone, might be taken as evidence that a diminished 
cost of heat-maintenance leads to such a surplus as makes 
reproduction possible. But then, this periodic rise of tem- 
perature is habitually accompanied by an increase in the 
quantity of food — a factor of equal or greater importance. 
We must be content, therefore, with such few special facts 
as admit of being disentangled. 

Certain of these we are introduced to by the general rela- 
tion last named — the habitual recurrence of genesis with the 
recurrence of spring. Por in some cases a domesticated crea- 
ture has its supplies of food almost equalized ; and hence the 
effect of varying nutrition may be in great part eliminated 
from the comparison. The common Fowl yields an illustra- 
tion. It is fed through the cold months, but nevertheless, in 
mid- winter, it either wholly leaves off laying or la^^s very 
sparingly. And then we have the further evidence that if it 
lays sparingly, it does so only on condition that the heat, as 
well as the food, is artificially maintained. Hens lay in cold 
weather only when they are kept warm. To which fact may 
be added the kindred one that “ when pigeons receive arti- 
ficial heat, they not only continue to hatch longer in autumn, 
but will recommence in spring sooner than they would other- 
wise do.^' An analogous piece of evidence is that, in 

winter, inadequately-sheltered Cows either cease to give milk 
or give it in diminished quantity. For though giving milk 
is not the same thing as bearing a young one, yet, as milk 
61 
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is part of tlie material from which a young one is built up, 
it is part of the outlay for reproductive purposes, and diminu- 
tion of it is a loss of reproductive power. Indeed the case 
aptly illustrates, under another aspect, the struggle between 
self-preservation and race- preservation. Maintenance of the 
cow’s life depends on maintenance of its heat; and main- 
tenance of its heat may entail such reduction in the supply 
of milk as to cause the death of the calf. 

Evidence derived from the habits of the same or allied 
genera in different climates, may naturally be looked for ; but 
it is difficult to get, and it can scarcely be expected that the 
remaining conditions of existence will be so far similar as to 
allow of a fair comparison being made. The only illustrative 
facts I have met with which seem noteworthy, are some named 
by Mr. Gould in his work on The Birds of Australia. He 
says : — I must not omit to mention, too, the extraordinary 
fecundity which prevails in Australia, many of its smaller 
birds breeding three or four times in a season ; but laying 
fewer eggs in the early spring when insect life is less 
developed, and a greater number later in the season, when 
the supply of insect food has become more abundant. I have 
also some reason to believe that the young of many species 
breed during the first season, for among others, I frequently 
found one section of the Honey-eaters (the Melithrepti) 
sitting upon eggs while still clothed in the brown dress of 
immaturity ; and we know that such is the case with the 
introduced Gallimcece (or poultry) three or four generations 
of which have been often produced in the course of a year. ” 
Though here Mr. Gould refers only to variation in the 
quantity of food as a cause of variation in the rate of 
multiplication, may we not suspect that the warmth is p 
part- cause of the high rate which he describes as general ? 

§ 349. Of the inverse variation between activity and 
genesis, we get clear proof. Let us begin with that which 
Birds furnish. 
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First we have the average contrast, already hinted, between 
the fertility of Birds and the fertility of Mammtds. Compar- 
ing the large with the large and the small with the small, we 
see that creatures which continually go through the muscular 
exertion of sustaining themselves in the air and propelling 
themselves rapidly through it, are less prolific than creatures 
of equal weights which go though the smaller exertion oi 
moving about over solid surfaces. Predatory Birds have 
fewer 3^oung ones than predatory Mammals of approximately 
the same sizes. If we compare Books with Bats, or Finches 
with Mice, we find like differences. .And these differences are 
greater than at first appears. For whereas among Mammals 
a mother is able, unaided, to bear and suckle and rear half- 
way to maturity, a brood that probably weighs more in pro- 
portion than does the brood of a Bird ; a Bird, or at least a 
Bird that flies much, is unable to do this. Both parents have 
to help ; and this indicates that the margin for reproduction 
in each adult individual is smaller. 

Among Birds themselves occur contrasts which may be 
next considered. In the Eaptorial class, various species of 
which, differing in their sizes, are similarly active in their 
ixabits, we see that the small are more prolific than the large. 
The Golden Eagle has usually 2 eggs : sometimes only 1. 
As we descend to the Kites and Falcons, the number is 2 or 
or 3, and 3 or 4. And when we come to the Sparrow-Hawk, 
3 to 5 is the specified number. Similarly among the Owls : 
while the Great Eagle-Owl has 2 or 3 eggs, the comparatively 
small Common Owl has 4 or 5. As before hinted, it is im- 
possible to say what proportions of these differences are due 
to unlikenesses of bulk merely, and what proportions are due 
to unlikenesses in the costs of locomotion. But we may fairly 
assume that the unlikenesses in the costs of locomotion are 
here the more important factors. Weights varying as the 
cubes of the dimensions, while muscular powers vary as the 
squares, the expense of flight increases more rapidly than the 
size increases j and as motion through the air requires more 
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effort than motion on the ground, this geometric J progression 
tells more rapidly on Bird.s than on Mammals. Be this as it 
may, however, these contrasts support the argument ; as do 
various others that may be set down. The Finch family, foi* 
example, have broods averaging about 5 in number, and have 
commonly 2 broods in the season ; while in the Crow family 
the number of the brood is on the average less, and there is 
but one brood in a season. And then on descending to such 
small birds as the Wrens and the Tits, we have 8, 10, 12 to 
] 5 eggs, and often two broods in the year. One of the best 
illustrations is furnished by the Swallow-tribe, throughout 
which there is little or no difference in mode of life or in food. 
The Sand-Martin, much the least of them, has usually 6 eggs ; 
the Swallow, somewhat larger, has 4 or 5 ; and the Swift, 
larger still, has but 2. Here we see a lower fertility associated 
in part with greater size, but associated still more con- 
spicuously with greater expenditure. For the difference of 
fertility is more than proportionate to the difference of bulk, 
as shown in other cases ; and for this greater difference there 
is the reason, that the Swift has to support not only the cost 
of propelling its larger mass through the air, but also the cost 
of propelling it at a higher velocity. 

Omitting much evidence of like nature, let us note that 
disclosed by comparisons of certain groups of birds with other 
groups. Skulkers ^Ms the descriptive title applied to the 
Water-Eail, the Corn-Crake, and their allies, which evade 
enemies by concealment — consequently expending but little 
in locomotion. These birds have relatively large broods — 6 
to 11, 8 to 12, &c. Not less instructive are the contrasts be- 
tween the Gallinaceous Birds and other Birds of like sizes but 
more active habits. The Partridge and the Wood-Pigeon are 
about equal in bulk, and have much the same food. Yet while 
the one has from 10 to 15 young ones, the other has but 2 
young ones twice a-year: its annual reproduction is but 
one-third. It may be said that the ability of the Partridge 
to bring up so large a brood, is due to that habit of its tribr 
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one of its names, Scrapers/" describes ; and to the 
accompanying habit of the young, which begin to get their 
own living as soon as they are hatched : so saving the parents^ 
labour. Conversely, it may be said that the inability of the 
Pigeon to rear more than 2 at a time, is caused by the necessity 
of fetching everything they eat. But the alleged relation 
holds nevertheless. On the one hand, a great part of the food 
which the Partridge chicks pick up, is food which, in their 
absence, the mother would have picked up : though each chick 
costs her far less than a young Pigeon costs its parents, yet 
the whole of her chicks cost her a great deal in the shape of 
abstinence — an abstinence she can bear because she has to fly 
but little. On the other hand, the Pigeon’s habit of laying 
and hatching but two eggs, must not be referred to any fore- 
seen necessity of going through so much labour in supporting 
the young, but to a constitutional tendency established by such 
labour. This is proved by the curious fact that when do- 
mesticated, and saved from such labour by artificial feeding, 
Pigeons, says Macgillivray, are frequently seen sitting on 
eggs long before the former brood is able to leave the nest, so 
that the parent bird has at the same time young birds and 
eggs to take care of,” 

§ 850. Made to illustrate the effect of activity on fertility, 
most comparisons among Mammals are objectionable: other cir- 
cumstances are not equal. A few, however, escape this criticism. 

One is that between the Hare and the E-abbit. These are 
closely-allied species of the same genus, similar in their diet 
but unlike in their expenditures for locomotion. The rela- 
tively-inert Kabbit has 5 to 8 young ones in a litter, and 
several litters a-year; while the relatively-active Hare has 
but 2 to 5 in a litter. This is not all. The Rabbit begins 
to breed at six months old; but a year elapses before the 
Hare begins to breed. These two factors compounded, result 
in a difference of fertility far greater than can be ascribed to 
unlikeness of the two creatures in size. 
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Perhaps the most striking piece of evidence which Mam- 
mals furnish, is the extreme infertility of our common Bat. 
The Cheiroptera and the Bodentia are very similar in their 
internal structures. Diversity of constitution, therefore, 
cannot vitiate the comparison between Bats and Mice, which 
are about the same in size. Though their diets differ, the 
difference is in favour of the Bat : its food being exclusively 
animal while that of the Mouse is mainly vegetal. What 
now are their respective rates of genesis ? The Mouse pro- 
duces many young at a time, reaching even 10 or 12 ; while 
the Bat produces only one at a time. Whether the Bat 
repeats its one more frequently than the Mouse repeats its 
ten is not stated ; but it is quite certain that even if it does 
so, the more frequent repetition cannot be such as to raise its 
fertility to anything like that of the Mouse. And this 
relatively- low rate of multiplication we may fairly ascribe to 
its relatively- high rate of expenditure. 

Here let us note, in passing, an interesting example of the 
way in which a species that has no specially- great power of 
self-preservation, while its power of multiplication is extremely 
small, nevertheless avoids extinction because it has to meet 
an unusually-small total of race- destroying forces. Leaving 
out parasites, the only enemy of the Bat is the Owl ; and the 
Owl is sparingly distributed. 

§ 351. These general evidences may be enforced by some 
special evidences. We have few opportunities of observing 
how, within the same species, variations of expenditure are 
related to variations of fertility. But a fact or two showing 
the connexion may be named. 

Doctor Duncan quotes a statement to the point respecting 
the breeding of dogs. Already in § 341 1 have extracted a part 
of this statement, to the effect that before her growth is com- 
plete, a bitch bears at a birth fewer puppies than when she 
becomes full-grown. An accompanying allegation is, that 
her declining vigour is shown by a decrease in the number of 
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puppies contained in a litter, ending in one or two/’ And 
then it is further alleged that, as regards the amount of 
work a dog has to perform, so will the decline be rapid or 
gradual ; and hence, if a bitch is worked hard year after year, 
she will fail rapidly, and the diminution of her puppies will 
be accordingly ; but if worked moderately and well kept, she 
Tfill fail gradually, and the diminution will be less rapid.” 

In this place, more fitly than elsewhere, may be added a 
fact of like implication, though of a different order. Of course 
whether excessive expenditure be in the continual repairs of 
nervo-muscular tissues or in replacing other tissues, the re- 
active effects, if not quite the same, will be similar — there 
will be a decrease of the surplus available for genesis. If, 
then, in any animals there from time to time occur unusual 
outlays for self- maintenance, we may expect the periods of 
such outlays to be periods of diminished or arrested repro- 
duction. That they are so the moulting of birds shows us. 
When hens begin to moult they cease to lay. While they 
are expending so much in producing new clothing, they have 
nothing to expend for producing eggs. 



CHAPTER li. 

COINCIDENCE BETWEEN HIGH NUTRITION AND GENESIS, 

§ 352. Under this head may be grouped various facts 
which, in another way, tell the same tale as those contained 
in the last chapter. The evidence there put together went to 
show that increased cost of self-maintenance entailed de- 
creased power of propagation. The evidence to be set down 
here, will go to show that power of propagation is augmented 
by making self- maintenance unusually easy. For into this 
may be translated the effect of abundant food. 

To put the proposition more specifically — we have seen 
that after individual growth, development, and daily con- 
sumption have been provided for, the surplus nutriment 
measures the rate of multiplication. This surplus may be 
raised in amount by such changes in the environment as 
bring a larger supply of the materials or forces on which 
both parental life and the lives of offspring depend. Be 
there, or be there not, any expenditure, a higher nutrition 
will make possible a greater propagation. We may expect 
this to hold both of agamogenesis and of gamogenesis ; and 
we shall find that it does so. 

§ 353. On multi-axial plants, the primary effect of surplus 
nutriment is a production of large and numerous leaf-shoots. 
How this asexual multiplication results from excessive nutri- 
tion, is well shown when the leading axis, or a chief branch, is 
broken off towards its extremity. The axillary buds below" 
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the breakage quickly swell and burst into lateral shoots, 
which often put forth secondary shoots : two generations of 
agamic individuals arise where there probably would have 
been none but for the local abundance of sap, no longer 
drawn off. In like manner the abnormal agamogenesis which 
we have in proliferous flowers, is habitually accompanied by 
a general luxuriance, implying an unusual plethora. 

No less conclusive is the evidence furnished by agamo- 
genesis in animals. Sir John Daljell, speaking of Hydra 
hda, whose peculiar metagenesis he was the first to point out, 
says — ‘‘ It is singular how much propagation is promoted by 
abundant sustenance.'^ This Polype goes on budding- out young 
polypes from its sides, with a rapidity proportionate to the 
supply of materials. So, too, is it with the agamic 

reproduction of the Aphis, As cited by Professor Huxley, 
Kyber states that he raised viviparous broods of both this 
species (Aphis LianthiJ and A, Bosce for four consecutive 
years, without any intervention of males or oviparous females,* 
and that the energy of the power of agamic reproduction was 
at the end of that period un diminished. Ihe rapidity of the 
agamic prolification throughout the w^hole period was directly 
proportional to the amount of warmth and food supplied.'’ 

In these cases the relation is not appreciably complicated by 
expenditure. The parent having reached its limit of growth, 
the absorbed food goes to asexual multiplication : scarcely 
any being deducted for the maintenance of parental life. 

§ 354. The sexual multiplication of organisms under 
changed conditions, undergoes variations conforming to a 
parallel law. Cultivated plants and domesticated animals 
yield us proof of this. 

Facts showing that in cultivated plants, sexual genesis in- 
creases with nutrition, are obscured by facts showing that a 
less rapid asexual genesis, and an incipient sexual genesis, ac- 
company the fall from a high to a moderate nutrition. The 
confounding of these two relations has led to mistaken infer* 



456 


LAWS OF MULTIPLICATION. 


ences. When treating of Genesis inductively, we reached the 
generalization that “ the products of a fertilized germ go 
on accumulating by simple growth, so long as the forces 
whence growth results are greatly in excess of the antagonist 
forces ; but that when diminution of the one set of forces, or 
increase of the other, causes a considerable decline in this ex- 
cess, and an approach towards equilibrium, fertilized germs 
are again produced/’ (§ 78.) It was pointed out that this 
holds of organisms which multiply by heterogenesis, as 
well as those which multiply by homogenesis. And plants 
were referred to as illustrating, both generally and locally, 
the decline of agamic multiplication and commencement of 
gamic multiplication, along with a lessening rate of nutrition. 
Now the many cases that are given of fruitfulness caused in 
trees by depletion, are really cases of this change from 
agamogenesis to gamogenesis ; and simply go to prove that 
what would naturally arise when decreased peripheral growth 
had followed increased size, may be brought about artidcially 
by diminishing the supply of materials for growth. Cramp- 
ing its roots in a pot, or cutting them, or ringing its branches, 
will make a tree bear very early: bringing about a pre- 
mature establishment of that relative innutrition which 
would have spontaneously arisen in course of time. Such 
facts by no means show that in plants, sexual genesis in- 
creases as nutrition diminishes. When it has once set in, 
sexual genesis is scanty or imperfect unless nutrition is good. 
Though the starved plant may blossom, yet many of its 
blossoms will fail ; and such seeds as it produces will be ill- 
furnished with those enveloping structures and that store of 
albumen, &c., needed to give good chances of successful germi* 
nation — the number of surviving offspring will be diminished. 
Were it otherwise, the manuring of fields that are to bear 
seed-crops, would be not simply useless but injurious. Were 
it otherwise, dunging the roots of a fruit-tree would in all 
cases be impolitic ; instead of being impolitic only where the 
growth of sexless axes is still luxuriant. Were it otherwise, 
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a tree which has borne a heavy crop, should, by the con- 
sequent depletion, be led to bear a still heavier crop next 
year ; whereas it is apt to be wholly or partially barren next 
year — has to recover a state of tolerably-high nutrition 
before its sexual genesis again becomes large. 

But the best illustrations are those yielded by animals, 
in which we have, besides an increased supply of nutriment, 
a diminished expenditure. Two classes of comparisons, alike 
in their implications, may be made — comparisons between 
tame and wild animals of the same species or genus, and com- 
parisons between tame animals of the same species differently 
treated. 

To begin with Birds, let us first contrast the farm-yard 
GallinacecB with their kindred of the fields and woods. ISfot- 
withstanding their greater size, which, other things equal, 
should be accompanied by smaller fertility, the domesticated 
kinds have more numerous offspring than the wild kinds. A 
Turkey has a dozen in a brood, while a Pheasant has from 6 
to 10. Twice or thrice in a season, a Hen rears as many 
chickens as a Partridge rears once in a season. Anserine birds 
show us parallel differences. The Tame Goose sits on 12 or 
more eggs, but the Wild Goose sits on 5, 6, or 7 ; and these 
are noted as considerably smaller. It is the same with Ducks : 
the domesticated variety lays and hatches twice as many eggs 
as the wild variety. And the like holds of Pigeons. After 
remarking of the Columha lioia that “ in spring when they 
have plenty of corn to pick from the newly-sown fields, they 
begin to get fat and pair ; and again, in harvest, when the 
corn is cut down, Macgillivray goes on to say, that the 
same pair when tamed generally breed four times in the 
year. That between different poultry-yards, in- 

equalities of fertility are caused by inequalities in the supplies 
of food, is a familiar truth. High feeding shows its effects not 
only in the continuous laying, but also in the sizes of the 
eggs. Among directions given for obtaining eggs from 
pullets late in the year, it is especially insisted on that they 
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shall have a generous diet. Respecting Pigeons Macgilllvrav 
writes: — “that their breeding depends much on tlieir 
having plenty of food to fatten them, seems, I think, 
evident from the circumstance that, when tamed, which 
they easily are, they are observed to breed in every month of 
the year. I do not mean that the same pair will breed every 
month ; but some in the flock, if well fed, will breed at any 
season.’’ There may be added a fact of like meaning 

which partially-domesticated birds yield. The Sparrow is one 
of the Finch tribe that has taken to the neighbourhood of 
houses ; and by its boldness secures food not available to its 
congeners. The result is that it has several broods in a sea- 
son, while its field-haunting kindred have none of them more 
than two broods, and some have only one. 

Eq^ually clear proof that abundant nutriment raises the rate 
of multiplication, occurs among Mammals. Compare the 
litters of the Dog with the litters of the Wolf and the Fox* 
Whereas those of the one range in number from 6 to 14, the 
others contain respectively 5 or 6 or occasionally 7, and 
4 or 5 or rarelv 6. Again, the wild Cat has 4 or 5 kittens ; 
but the tame Cat has 5 or 6 kittens 2 or 3 times a-year. 
So, too, is it with the Weasel tribe. The Stoat has 5 
young ones once a-year. The Ferret has 2 litters yearly, 
each containing from 6 to 9 ; and this notwithstanding that 
it is the larger of the two. Perhaps the most striking 
contrast is that between the wild and tame varieties of 
the Pig. While the one produces, according to its age, from 
4 to 8 or 10 young ones, once a year, the other produces 
sometimes as many as 17 in a litter ; or, in other cases, will 
bring up 5 litters of 10 each in two years — a rate of reproduc- 
tion that is unparalleled in animals of as large a size. 
And let us not omit to note that this excessive fertility 
occurs where there is the greatest inactivity — where there is 
plenty to eat and nothing to do. There is 

no less distinct evidence that among domesticated Mammals 
themselves, the well-fed individuals are more prolific than 
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ihe ill-fed individuals. On the high and comparatively* 
infertile Cotswolds, it is unusual for Ewes to have twirls; but 
they very commonly have twins in the adjacent rich valley of 
the Severn. Similarly, among the barren hills of the west of 
Scotland, two lambs will be borne by about one Ewe in twenty ; 
whereas in England, something like one Ewe in three will 
bear two Iambs. Nay, in rich pastures, twins are more 
frequent than single births ; and it occasionally happens 
that, after a genial autumn and consequent good grazing, a 
flock of Ewes will next spring yield double their number of 
iambs — the triplets balancing the uniparoe. So direct is this 
relation, that I have heard a farmer assert his ability to fore- 
tell, from the high, medium, or low, condition of an Ewe in 
the autumn, whether she will next spring bear two, or one, 
or none. 

g 355. An objection must here be met. Many facts may 
be brought to prove that fatness is not accompaiied by ferti- 
lity but by barrenness ; and the inference drawn is that high 
feeding is unfavourable to genesis. The premiss may be 
admitted while the conclusion is denied. 

There is a distinction between what may be called normal 
plethora, and an abnormal plethora, liable to be confounded 
with it. The one is a mark of constitutional wealth ; but the 
other is a mark of constitutional poverty. Normal plethora 
is a superfluity of materials both for the building up of 
tissue and the evolution of force ; and this is the plethora 
which we have found to be associated with unusual fecundity. 
Abnormal plethora, which, as truly alleged, is accompanied 
by infecuiidity, is a superfluity of force-evolving materials 
joined with either a positive or a relative deficiency of tiss'ie- 
forming materials : the increased bulk indicating this state, 
being really the bulk of so much inert or dead matter. N ote, 
first, a few of the facts which show us that obesity implies 
physiological impoverishment. 

Neither in brutes nor men does it ordinarily occur either 
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in youth or in that early maturity during which the vigour 
is the greatest and the digestivm the best : it does not 
habitually accompany the highest power of taking up nutri- 
tive materials. When fatness arises in the prime of life, 
whether from peculiarity of food or other circumstance, it is 
not the sign of an increased total vitality. On the contrary, if 
great muscular action has to be gone through, the fat must 
be got rid of — either, as in a man, by training, or as in a 
horse that has grown bulky while out at grass, by putting 
him on such more nutritive diet as oats. The 

frequency of senile fatness, both in domesticated creatures 
and in ourselves, has a similar implication. Whether we 
consider the smaller ability of those who display it to with- 
stand large demands on their powers, or whether we consider 
the comparatively-inferior digestion common among them, 
we see that the increased size indicates, not an abundance of 
materials which the organism requires, but an abundance of 
materials which it does not require. Of like mean- 

ing is the fact that women who have had several children, 
and animals after they have gone on bearing young for some 
time, frequently become fat; and lose their fecundity as 
they do this. In such cases, the fatness is not to be taken as 
the cause of the infecundity; but the constitutional ex- 
haustion which the previous production of oflfspring has left, 
shows itself at once in the failing fecundity and the com- 
mencing fatness. There is yet another kind of evidence. 

Obesity not uncommonly sets in after the system has 
been subject to debilitating influences. Often a serious illness 
is followed by a corpulence to which there was previously no 
tendency. And the prolonged administration of mercury, con- 
stitutionally injurious as it is, sometimes produces a like effect. 

Closer inquiry verifies the conclusion to which these facts 
point. The microscope shows that along with the increase of 
bulk common in advanced life, there goes on what is called 
“ fatty degeneration oil- globules are deposited where there 
should be particles of flesh — or rather, we may say, the hydro- 
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carbonaceous molecules locally produced by decomposition of 
the nitrogenous molecules, have not been replaced by other 
nitrogenous molecules, as they should have been. This fatty 
degeneration is, indeed, a kind of local death. !For so regard- 
ing it we have not simply the reason that an active substance 
has its place occupied by an inert substance ; but we have 
the reason that the flesh of dead bodies, under certain 
conditions, is transformed into a fatty matter called adipocere. 

The infertility that accompanies fatness in domestic animals, 
has, however, other causes than that declining constitutional 
vigour which the fatness indicates. Being artificially fed, these 
animals cannot always obtain what their systems need. That 
which is given to them is often given expressly because of its 
fattening quality. And since the capacity of the digestive 
apparatus remains the same, the absorption of fat-producing 
materials in excess, implies defect in the absorption of ma- 
terials from which the tissues are formed, and out of which 
young ones are built up. Moreover, this special 

feeding with a view to rapid and early fattening, continued 
as it is through generations, and accompanied as it is by 
a selection of individuals and varieties which fatten most 
readily, tends to establish a modified constitution, more fitted 
for producing fat and correspondingly-less fitted for producing 
flesh — a constitution which, from this relatively -deficient ab- 
sorption of nitrogenous matters, is likely to become infertile ; 
as, indeed, these varieties generally become. Hence, 

no conclusions respecting the effects of high nutrition, pro- 
perly so called, can be d/awn from cases of this kind. The 
cases are, in truth, of a kind that could not exist but for 
human agency. Under natural conditions no animal would 
diet itself in the way required to produce such results. And 
if it did, its race would quickl}^ disappear.^- 

* It is wortli while inquiiing whether unfitness of the food given to them, is 
not the chief cause of that sterility which, as Mr. Darwin says, “ is the great 
bar to the domestication of animals.” He remarks that ‘‘when animals and 
plants are lemoved from their natural conditions, they are extremely liable to 
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There is yet another mode in which aecuraulatlon of fat 
diminishes fertility. Even supposing it unaccompanied by 
a smaller absorption of nitrogenous materials, it is still a 
cause of lessening the surplus of nitrogenous materials. For 
the repair of the motor tissues becomes more costly. Fat 
stored-up is weight to be carried. A creature loaded with 
inert matter must, other things equal, consume a greater 
amount of ‘ substances for keeping its loco- 

motive apparatus in order ; and thus expending more for self- 
maintenance can expend less for race-maintenance. Abnormal 
plethora is thus antagonistic to reproduction in a double way. 
It ordinarily implies a smaller absorption of tissue- forming 
matters, and an. increased demand on the diminished supply. 
Hence fertility decreases in a geometrical progression. 

The counter- conclusion drawn from facts of this class, is, 
then, due to a misconception of their nature— a misconception 
arising partly from the circumstance that the increase of bulk 
produced by fat is somewhat like the increase of bulk which 
growth of tissues causes, and partly from the circumstance 
that abundance of good food normally produces a certain 
quantity of fat, which, within narrow limits, is a valuable 
store of force-evolving material. When, however, we limit 
the phrase high nutrition to its proper meaning — an abun- 
dance of, and due proportion among, all the substances which 
the organism needs — we find that, other things equal, fertility 
always increases as nutrition increases. And we see that these 
apparently- exceptional cases, are cases that really show us the 
same thing ; since they are cases of relative innutrition. 

Iiave their reproductive systems seriously affected.” Possibly the relative or 
absolute arrest of genesis, is less due to a direct effect on the reproductive sys- 
tem, than to a changed nutrition of which the reproductive system most clea.rly 
shows the results. The matters required for forrnmg an emoryo are in a 
greater proportion nitrogenous than are the matters required for maintain- 
ing an adult. Hence, an animal forced to live on insufficiently-nitrogenijsed 
food, may have its surplus for reproduction cut off, but still have a siifi&ciency 
to keep its own tissues in repair, and appear to be m good health— meanwhile 
increasing in bulk from excess of the uon>nitrogenc is matters it eats. 



CHAPTER X. 

SPECIALITIES OF THESE RELATI02TS. 

§ 356. Tests of the general doctrines set forth in preceding 
chapters, are afforded by organisms having modes of life that 
diverge widely from ordinary modes. Here, as elsewhere, 
aberrant cases yield crucial proofs. 

If certain organisms are so circumstanced that highly- 
nutritive matter is supplied to them without stint, and they 
have nothing to do but absorb it, we may infer that their 
powers of propagation will be enormous. 

If there are classes of creatures that expend very little for 
self-support in comparison with allied creatures, a relatively 
extreme prolificness may be expected of them. 

Or if, again, we find species presenting the peculiarity 
that while some of their individuals have much to do and 
little to eat, others of their individuals have much to eat and 
little to do, we may look for great fertility in these last and 
comparative infertility or barrenness in the first. 

These several anticipations we shall find completely 
verified, 

§ 357. Plants which, like the Rafflesiacece, carry their para- 
sitism to the extent of living on the juices they absorb from 
other plants, exhibit one of these relations in the vegetal 
kingdom. In them the organs for self-support being need- 
less, are rudimentary; and the parts directly or indirectly 
63 
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concerned in the production and distribution of germs, con- 
stitute the mass of the organism. That small ratio which 
the race-preserving structures bear to the self-preserving 
structures in ordinary Phsenogams, is, in these Phcenogams, 
inverted. A like relation occurs in the common Dodder. 

There may be added a kindred piece of evidence which the 
Fungi present. Those of them which grow on living plants, 
repeat the above connection completely ; and those of them 
which, though not parasitic, nevertheless subsist on organized 
materials previously elaborated by other plants, substantially 
repeat it. The spore-producing part is relatively enormous : 
and the fertility is far greater than that of Cryptogams of like 
sizes, which have to form for themselves the organic com- 
pounds of which they and their germs consist. 

' § 358. The same lesson is taught us by animal-parasites. 
Along with the decreased cost of Individuation, they similarly 
show us an increased expenditure for Genesis ; and they show 
us this in the most striking manner where the deviation from 
ordinary conditions of life is the greatest. 

Take, among the Epizoa^ such an instance as the Nicothce, 
Belonging to the Entomostraca, both males and females of 
this species are, in their early days, similar to their allies ; 
and the males continue so throughout life. Each female, 
however, presently fixes herself on the skin of an aquatic 
animal, where she sits and sucks its juices, enlarges rapidly, 
and undergoes an extreme distortion from the growth of 
the ovaries. These, bulging out from her sides, become lateral 
sacs, each of which attains something like three times her 
size ; and then a further distortion is produced by two vast 
egg-bags, severally larger than herself, which also are formed 
and become pendant. So that the germ-producing organs and 
their contents, eventually acquire a total bulk some eight or 
ten times that of the rest of the body. Numerous species of 
this type and habit, repeat this relation between a life of in < 
iction with high feeding, and an enormous rate of genesis. 
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Eutozoa yield us many examples of this causal relation 
raised to a still higher degree. The Gordius, or Hair- worm, 
is a creature which, finding its way when young into the 
body of an insect, there grows rapidly, and afterwards emerg- 
ing to breed, lays as many as 8,000,000 eggs in less than a day. 
Similarly with the larger types that infest the higher 
animals. It has been calculated by Dr. Eschricht, as quoted 
by Professor Owen, that there are ^‘61/ '0 of ova in the 

mature female Ascaris Lunihricokles. Even a still greater 
fertility occurs among the cestoid ErUozoa. Immersed as a 
Tape- worm is in nutritive liquid, which it absorbs through its 
integument, it requires no digestive apparatus. The room 
which one would occupy, and the materials it would use up, 
are therefore available for germ-producing organs, which 
nearly fill each segment: each segment, sexually complete in 
itself, is little else than an enormous reproductive system, 
with just enough of other structures to bind it together. 
Remembering that the Tape-worm, retaining its hold, con- 
tinues to bud-out such segments as fast as the fully-developed 
ones are cast off, and goes on doing this as long as the infested 
individual lives; we see that here, where there is no ex- 
penditure, where the cost of individuation is reduced to the 
greatest extent while the nutrition is the highest possible, 
the degree of fertility reaches its extreme. These 

Entozoa yield us farther interesting evidence. Of their 
various species, most if not all undergo passive migration from 
animal to animal before they become nature. TJsually, the 
form assumed in the body of the first host, is devoid of .all 
that part in which the reproductive structures take their rise ; 
and this part grows and develops reproductive structures, 
only in some predatory animal to which its first host falls a 
eacrif ce. Occasionally, however, the egg gives origin to the 
sexua. form in the animal that originally swallowed it, but 
the development remains incomplete — there is no sexual 
genesis, no formation of eggs in the rudimentary segments. 
That these may become fertile, it is needful, as before, for the 
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containing animal to be devoured ; so tbat the im per feet Tape 
worm may find its way into the intestine of a higher animal. 
Thus the Bothnocephalus soliches, found in the abdominal cavity 
of the Stickleback, is barren while it remains there ; but if the 
Stickleback is eaten by a Water- fowl, the reproductive system 
of the transferred Boihriocephaliis becomes developed and 
active. So, too, a kind of Tape-worm which remains infertile 
while in the intestine of a Mouse, becomes fertile In the in- 
testine of a Cat that devours the mouse. May we not regard 
these facts as again showing the dependence of fertility on 
nutrition ? Barrenness here accompanies conditions unfevour- 
able to the absorption of nutriment ; and it giv.es way to 
fecundity where nutriment is large in quantity and superior 
in quality. 

§ 359. Extremely significant are those cases of partial 
reversion to primitive forms of genesis, that occur under 
special conditions in some of the higher Annulom, I refer to 
the pseudo-parthenogenesis and metagenesis in Insects. 

Under what conditions do the Aphides exhibit this strange 
deviation from the habits of their order ? Why among them 
should imperfect females produce, agamically, others like 
themselves, generation after generation, with great rapidity? 
There is the obvious explanation that they get plenty of 
easily-assimilated food without exertion. Piercing the tender 
coats of young shoots, they sit and suck — appropriating the 
nitrogenous elements of the sap and ejecting its saccharine 
matter as honey dew.” Along with a sluggishness 
strongly contrasted with the activity of their allies — along 
with a very low rate of consumption and a correlative degra- 
dation of structure ; we have here a retrogression to asexual 
genesis, and a greatly- increased rate of multiplication. 

The recently- discovered instance of internal metagenesis 
in the maggots of certain Elies has a like meaning. In- 
credible as it at first seemed to naturalists, it is now proved that 
the Cecyc7omiaA?irY^ develops in its interior a brood of larv^ 
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of like structure with, itself. lu this cuse, as in the last, abun 
daut food is combined with low expenditure. These larvae are 
found in such habitats as the refuse of beet-root-sugar fac- 
tories — masses of nitrogenous debris remaining after the 
extraction of the saccharine matter. Each larva has a 
practically-unlimited supply of sustenance imbedding it on 
all sides. 

It is true that some other maggots, as those of the Flesh-fly, 
are similarly, or still better, circumstanced ; and, it may be 
said, ought therefore to have the same habit. But this does 
not necessarily follow. Survival of the fittest will determine 
whether such specially-favourable conditions result in the 
aggrandisement of the individual or in the multiplication of 
the race. And in the case of the Flesh-fly, there is a reason 
why greater individuation rather than more rapid genesis 
will occur. For a decomposing animal body lasts so short a 
time, that were Flesh-fly larvae to multiply agamically, the 
second generation would die from the disappearance of their 
food. Hence, individuals in which the excessive nutrition 
led to internal metagenesis, would leave no posterity ; and 
natural selection would establish the variety in which greater 
growth resulted. All which the argument requires is, that 
when such reversion to agamogenesis does take place, it shall 
be where the food is Unusually abundant and the expenditure 
unusually small; and this the cases instanced go to show. 

§ 360. The physiological lesson taught us by Bees and 
Ants, not quite harmonizing with the moral lesson they are 
supposed to teach, is that highly-fed idleness is favourable to 
fertility, and that excessive industry has barrenness for its 
concomitant. 

The egg of a Bee develops into a small barren female or 
into a large fertile female, according to the supply of food 
given to the larva hatched from it. We here see that the 
germ-producing action is an overflow of the surplus remain- 
ing after completion of the individual ; and that the lower 
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feeding wliich the larva of a working Bee has, results in a 
dwarfing of the adult and an arrested develoj)ment of the 
generative organs. Further, we have the fact that the con- 
dition under which the perfect female, or mother-Bee, goes 
on, unlike insects in general, laying eggs continuously, is 
that she has plenty of food brought to her, is kept warm, and 
goes through no considerable exertion. While, contrariwise, 
it is to be noted that the infertility of the workers, is asso- 
ciated with the ceaseless labour of bringing materials for the 
combs and building them, as well as the labour of feeding 
the queen, the larvae, and themselves. 

Ants, and especially some of the tropical kinds, show 
us these relations in an exaggerated form. The differ- 
ence of bulk between the fecund and infecund females is 
immensely greater. The mother- Ant has the reproductive 
system so enormously developed, that the remainder of her 
body is relatively insignificant. Entirely incapable of loco- 
motion, she is unable to deposit her eggs in the places where 
they are to be hatched ; so that they have to be carried away 
by the workers as fast as they are extruded. Her life is thus 
reduced substantially to that of a parasite — an absorption of 
abundant food supplied gratis, a total absence of expendi- 
ture, and a consequent excessive rate of genesis. The 
queen-ant of the African Termites la 3 ’’s 80,000 eggs in twenty- 
four hours.’' 

§ 361. It may be needful to say that these exceptional 
relations cannot be ascribed to the assigned causes acting 
alone. The extreme fertility which, among parasites and 
social insects, accompanies extremely high feeding, and an 
expenditure reduced nearly to zero, presupposes typical struc- 
tures and tendencies of suitable kinds ; and these are not 
directly accounted for. On creatures otherwise organized, 
unlimited supplies of food and total inactivity are not fol- 
lowed by such results. There of course requires a consti- 
tution fitted to the special conditions ; and the evolution of 
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this cannot be due simply to plethora joined with rest. These 
cases are given as illustrating the conditions under which 
extreme exultations of fertility become possible. Their mean- 
ings, thus limited, are clear, and completely to the point. We 
see in them that the devotion of nutriment to race-preserva- 
tion, is carried furthest where the cost of self-preservation 
is reduced to a minimum; and, conversely, that nothing 
is devoted directly to race-preservation by individuals on 
which fails an excessive expenditure for self-preservation and 
preservation of other’s ofispring* 



CHAPTER XT. 

INTEUPRETATION ATO QUALIFICATIOIT. 

§ 362. Considering the difficulties of inductive verification, 
vre have, I think, as clear a correspondence between the 
a priori and d posteriori conclusions, as can be expected. The 
many factors co-operating to bring about the result in every 
case, are so variable in their absolute and relative amounts, 
that we can rarely disentangle the effect of each one ; and 
have usually to be content with qualified inferences. Though 
in the mass, organisms show us an unmistakable relation 
between great size and small fertility; yet special comparisons 
among them are nearly always partially vitiated by differ- 
ences of structure, differences of nutrition, differences of 
expenditure. Though it is beyond question that the moie 
complex organisms are the less prolific ; yet as complexity has 
a certain general connexion with bulk, and in animals with 
expenditure, we cannot often identify its results as inde- 
pendent of these. And, similarly, though the creatures that 
waste much matter in producing motion, sensible and insen- 
sible, have lower rates of multiplication than those which 
waste less ; yet, as the creatures which waste much are 
generally larger and more complex, we are again met by an 
obstacle which limits our comparisons, and compels us to 
accept conclusions less definite than are desirable. 

Such difficulties arise, however, only when we endeavour, 
as in foregoing chapters, to prove the inverse variation 
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between Genesis and each separate element of Individuation 
—growth development, activity. We are scarcely at all 
hampered by qualifications when, from contemplating these 
special relations, we return to the general relation. The 
antagonism between Individuation and Genesis, is shown by 
all the facts that have been grouped under each head. W e 
have seen that in ascending from the lowest to the highest 
types, there is a decrease of fertility so great as to be abso- 
lutely inconceivable, and even inexpressible by figures ; and 
whether the superiority of type consists in relative largeness, 
in greater complexity, in higher activit}^ or in some or all of 
these combined, matters not to the ultimate inference. The 
broad fact, enough for us here, is that organisms in which 
the integration and differentiation of matter and motion have 
been carried furthest, are those in which the rate of multipli- 
cation has fallen lowest. How much of the decline of repro- 
ductive power is due to the greater integration of matter, 
how much to its greater differentiation, how much to the 
larger amounts of integrated and differentiated motions gene- 
rated, it may be impossible to say; and it is not neediui to 
say. These are all elements of a higher degree of life, an 
augmented ability to maintain the organic equilibrium amid 
environing actions — an increased power of self-preservation; 
and we find their invariable accompaniment to be, a dimi- 
nished expenditure of matter, or motion, or both, in race- 
preservation. 

In brief, then, examination of the evidence shows that 
there does exist that relation which we inferred must exist. 
Arguing from general data, we saw that for the maintenance 
of a species, the ability to produce offspring must he great, 
in proportion as the ability of the individuals to contend with 
destroying forces is small; and conversely. Arguing from 
other general data, we saw that, derived as the self-sustain- 
ing and race- sustaining forces are from a common stock of 
force, it necessarily happens that, other things equal, increase 
of one involves decrease of the other. And then, turning 
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to special facts, we have found that this inverse variation is 
clearly traceable throughout both the animal and vegetal 
kingdoms. We may therefore set it down as a law, that 
every higher degree of organic evolution, has for its con- 
comitant a lower degree of that peculiar organic dissolution 
which is seen in the production of new organisms. 

§ 363, Something remains to be said in reply to the in- 
quiry — how is the ratio between Individuation and Genesis 
established in each case ? This inquiry has been but partially 
answered in the course of the foregoing argument. 

All specialities of the reproductive process are due to the 
natural selection of favourable variations. Whether a creature 
lays a few large eggs or many small ones equal in weight to 
the few large, is not determined by any physiological neces- 
sity : here the only assignable cause is the survival of varieties 
in which the matter devoted to reproduction, happens to be 
divided into portions of such size and number as most to 
favour multiplication. Whether in any case there are 
frequent small broods or larger broods at longer intervals, 
depends wholly on the constitutional peculiarity that has 
arisen from the dying out of families in which the sizes and 
Intervals of the broods were least suited to the conditions of 
life. Whether a species of animal produces many offspring 
of which it takes no care or a few of which it takes much 
care — that is, whether its reproductive surplus is laid out 
w^holly in germs or partly in germs and partly in labour on 
their behalf — must have been decided by that moulding of 
constitution to conditions, slowly effected through the more 
frequent preservation of descendants from those whose re- 
productive hahits were best adapted to the circum- 
stances of the species. Given a certain surplus available 
for race-preservation, and it is clear that by indirect 
equilibration only, can there be established the more or 
less peculiar distribution of this surplus which we see iu 
each case. Obviously, too, survival of the fittest 
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has a share in determining the proportion between the 
amount of matter that goes to Individuation and the amount 
that goes to Genesis. Whether the interests of the species 
are most subserved by a higher evolution of the individual 
joined with a diminished fertility, or by a lower evolution of 
the individual joined with an increased fertility, are ques- 
tions ever being experimentally answered. If the more- 
developed and less-prolific variety has a greater number of 
survivors, it becomes established and predominant. If, con- 
trariwise, the conditions of life being simple, the larger or 
more-organized individuals gain nothing by their greater size 
or better organization ; then the greater fertility of the less 
evolved ones, will insure to their descendants an increasing 
predominance. 

But direct equilibration all along maintains the limits 
within which indirect equilibration thus works. The 
necessary antagonism we have traced, rigidly restricts the 
changes that natural selection can produce, under given con- 
ditions, in either direction. A greater demand for Individua- 
tion, be it a demand caused by some spontaneous variation or 
by an adaptive increase of structure and function, inevitably 
diminishes the supply for Genesis ; and natural selection 
cannot, other things remaining the same, restore the rate of 
Genesis while the higher Individuation is maintained. Con- 
versely, survival of the fittest, acting on a species that has, 
by spontaneous variation or otherwise, become more prolific, 
cannot again raise its lowered Individuation, so long as every- 
thing else continues constant. 

§ 364. Here, however, a qualification must be made. It 
was parenthetically remarked in § 327 that the inverse varia- 
tion between Individuation and Genesis is not exact ; and it 
was hinted that a slight modification of statement would be 
requisite at a more advanced stage of the argument. We 
have now reached the proper place for specifying this 
modification. 
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Edcli increment of evolution entails a decrement of re- 
production that is not accurately proportionate, but somewhat 
less than proportionate. The gain in the one direction is not 
wholly canceled by a loss in the other direction, but only 
partially canceled : leaving a margin of profit to the species. 
Though augmented power of self-maintenance habitually 
necessitates diminished power of race- propagation, yet the 
product of the two factors is greater than before ; so that the 
forces preservative of race become, thereafter, in excess of the 
forces destructive of race, and the race spreads. We shall 
goon see why this happens. 

Each advance in evolution implies an economy. That any 
increase in bulk, or structure, or activity, may become esta- 
blished, the life of the organism must be to some extent 
facilitated by the change — the cost of self-support must be, 
on the average, reduced. If the greater complexity, or the 
larger size, or the more agile movement, entails on the iii' 
dividual an outlay that is not repaid in food more-easily 
obtained, or danger more-easily escaped ; then the individual 
will be at a relative disadvantage, and its diminished posterity 
will disappear. If the extra outlay is but just made good 
by the extra advcintage, the modified individual will not sur- 
vive longer, or leave more descendants, than the unmodified 
individuals. Consequently, it is only when the expense of 
greater individuation is out-balanced by a subsequent saving, 
that it can tend to subserve the preservation of the indi- 
vidual; or, by implication, ^the preservation of the race 
The vital capital invested in the alteration must bring 
a more than equivalent return. A few instances 

will show that, whether the change results from direct 
equilibration or from indirect equilibration, this must happen. 
Suppose a creature takes to performing some act in an un- 
usual way —leaps where ordinarily its kindred crawl, eludes 
pursuit by diving instead of, like others of its kind, by swim- 
ming along the surface, escapes by doubling instead of by sheer 
speed. Clearly, perseverance in the modified habit will, other 
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things equal, imply that it takes less effort. The creature’s 
sensations will ever prompt desistance from the more laborious 
course; and hence a congenital habit is not likely to be 
diverged from unless an economy of force is achieved by the 
divergence. Assuming, then, that the new metnod has no 
advantage over the old in directly diminishing the chances 
of death, the establishment of it, and of the structural 
complications involved, nevertheless implies a physiological 
gain. Suppose, again, that an animal takes to some 
abundant food previously refused by its kind. It is likely to 
persist only if that the comparative ease in obtaining this 
food, more than compensates tor any want of adaptation to its 
digestive organs ; so that superposed modifications of the 
digestive organs are likely to ari^e only when an average 
economy results. What now must be the influence 

on the creature’s system as a whole ? Diminished expenditure 
in any direction, or increased nutrition however effected, 
will leave a greater surplus of materials. The animal will be 
] ]i\ -‘■•1 g'- ,’ly richer. Part of its augmented wealth will go 
towards its own greater individuation — its size, or its strength, 
or both, will increase; while another part will go towards 
more active genesis. Just as a state of plethora directly 
produced enhances fertility; so will such a state indirectly 
produced. 

In another way, the same thing must result from those 
additions to bulk or complexity or activity that are due to 
survival of the fittest. Any change which pi'olongs individual 
life, will, other things remaining the same, further the pro- 
duction of offspring. Even when it is not, like the foregoing, 
a means of economizing the forces of the individual, still, if it 
increases the chances of escaping destruction, it increases the 
chances of leaving posterity. Any further degree of evolution, 
therefore, will be so established only where the cost of it is 
more than repaid; part of the gain being shown in the 
lengthened life of the individual, and part in the greater 
production of other individuals. 
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We have here the solution of various minor anomalies 
which the inverse variation of Individuation and Genesis is 
obscured. Take as an instance the fertility of the Blackbird 
as compared with that of the Linnet. Both birds lay five eggs, 
and both usually have two broods. Yet the Blackbird is far 
the larger of the two ; and ought, according to the general 
law, to be much less prolific. What causes this noncon- 
formity ? We shall find an answer in their respective foods 
and habits. Except during the time that it is rearing its 
young, the Linnet collects only vegetal food— lives during 
the winter on the seeds it finds in the fields, or, when hard 
pfessed, picks up around farms; and to obtain this spare 
diet is continually flying about. The result, if it survives the 
frost and snow, is a considerable depletion ; and it recovers 
its condition only after some length of spring weather The 
Blackbird, on the other hand, is omnivorous : while it eats 
grain and fruit when they come in its way, it depends largely 
on animal food. It cuts to pieces and devours the dew- worms 
which, morning and evening, it finds on the surface of a lawn, 
and, even discovering where they are, unearths them ; it 
swallows slugs, and breaking snail-shells, either with its beak 
or by hammering them against stones, tears out their tenants; 
and it eats beetles and larvse. Thus the strength of the 
Blackbird opens to it a store of good food, much of which is 
inaccessible to so small and weak a bird as a Linnet — a store 
especially helpful to it during the cold months, when the 
hyhernating Snails in hedge-bottoms yield it abundant pro- 
vision. The result is that the Blackbird is ready to breed 
very early in spring ; and is able during the summer to rear 
a second, and sometimes even a third, brood. Here, then, a 
higher degree of Individuation secures advantages so great, 
as to much more than compensate its cost : it is not that the 
decline of Genesis is less than proportionate to the increase of 
Individuation, but there is no decline at all. Com- 

parison of the Eat with the Mouse yields a parallel result. 
Though they differ greatly in size, yet the one is as prolific 
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as the other. This absence of diflference cannot be ascribed 
to their unlike degrees of activity. We must seek its cause in 
some facility of living secured to the Rat by its greater intel- 
iigeuce, greater power and courage, greater ability to utilize 
what it finds. The Rat is notoriously cunning ; and its 
cunning gives success to its foraging expeditions. It is not, 
like the Mouse, limited mainly to vegetal food ; but while it 
eats grain and beans like the Mouse, it also eats flesh and 
carrion, devours young poultry and eggs. The result is that, 
without a proportionate increase of expenditure, it gets a far 
larger supply of nourishment than the Mouse ; and this rela- 
tive excess of nourishment makes possible a large size without 
a smaller rate of multiplication. How clearly this is the 
cause, we see in the contrast between the common Rat and 
the Water-Rat. While the common Rat has habitually 
several broods a year of from 10 to 12 each, the Water-Rat, 
though somewhat smaller, has but 5 or 6 in a brood, and but 
one brood, or sometimes two broods, a-year. But the Water- 
Rat lives on vegetal food — lacks all that its bold, sagacious, 
omnivorous congener, gains from the warmth as well as the 
abundance which men's habitations yield. 

The inverse variation of Individuation and Genesis is, 
therefore, but approximate. Recognizing the truth that 
every increment of evolution which is appropriate to the 
circumstances of an organism, brings an advantage somewhat 
in excess of its cost ; we see the general law, as more strictly 
stated, to be that Genesis decreases not quite so fast as In- 
dividuation increases. Whether the greater Individuation 
takes the form of a larger bulk and accompany mg access of 
strength ; whether it be shown in higher speed or agility ; 
whether it consists in a modification of structure that 
facilitates some habitual movement, or in a visceral change 
that helps to utilize better the absorbed aliment ; the ultimate 
effect is identical. There is either a more economical per- 
formance of the same actions, internal or external, or there 
is a securing of greater advantages by modified actions, which 
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cost DO moTe; or have an increased cost less than the in- 
creased gain. In any case, the result is a greater surplus of 
vital capital ; part of which goes to the aggrandisement 
of the individual, and part to the formation of new in- 
dividuals. TV^hile the higher tide of nutritive matters, 
everywhere filling the parent-organism, adds to its power of 
self-maintenance, it also causes a reproductive overflow larger 
than before. 

Hence every type that is best adapted to its conditions, 
which on the average means every higher type, has a rate of 
multiplication that insures a tendency to predominate. 
Survival of the fittest, acting alone, is ever replacing in- 
ferior species by superior species. But beyond the longer 
urvival, and therefore greater chance of leaving offspring, 
which superiority gives, we see here another way in which 
the spread of the superior is insured. Though the more- 
evolved organism is the less fertile absolutely, it is the more 
fertile relatively. 



CHAPTER XII. 

MULTIPLICATIOIS- OF THE HUMAN lUCE. 

§ S65. The relative fertility of Man considered as a speciee, 
and those changes in Man’s fertility which occur under 
changed conditions, must conform to the laws which we have 
traced thus far. As a matter of course, the inverse variation 
between Individuation and Genesis, holds of him as of all 
other organized beings. His extremely low rate of multipli- 
cation — far below that of all terrestrial Mammals except the 
Elephant, (which though otherwise less evolved, is, in extent 
of integration, more evolved) — we shall recognize as the 
necessary concomitant of his much higher evolution. And 
the causes of increase or decrease in his fertility, special or 
general, temporary or permanent, we shall expect to find in 
those changes of bulk, of structure, or of expenditure, which 
we have in all other cases seen associated with such effects. 

In the absence of detailed proof that these parallelisms 
exist, it might suffice to contemplate the several communities 
between the reproductive function in human beings and other 
beings. I do not refer simply to the fact that genesis pro- 
ceeds in a similar manner ; but I refer to the similarity of 
the relation between the generative function and the func- 
tions that have for their joint end the preservation of the 
individual. In Man, as in other creatures that expend much, 
genesis commences only when growth and development are 
declining in rapidity and approaching their termination. 
Amoug the higher organisms in general, the reproductive 
C3 
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activity, continuing during the prime of life, ceases when the 
vigour declines, leaving a closing period of infertility; and in 
like manner among ourselves, barrenness supervenes when 
middle age brings the surplus vitality to an end. So, too, 
it is found that in Man, as in beings of lower orders, there is 
a period at which fecundity culminates. In § 341, facts were 
cited showing that at the commencement of the reproductive 
period, animals bear fewer offspring than afterwards ; and 
that towards the close of the reproductive period, there is a 
decrease in the number produced. In like manner it is shown 
by the tables of Dr. Duncan's recent work, that the fecundity 
of women increases up to the age of about 25 years ; and 
continuing high with but slight diminution till after 30, 
then gradually wanes. It is the same with the sizes and 
weights of offspring. Infants born of women from 25 to 29 
years of age, are both longer and heavier than infants born 
of younger or older women ; and this difference has the same 
implication as the greater total weight of the offspring pro- 
duced at a birth, during the most fecund age of a pluriparous 
animal. Once more, there is the fact that a too-early bearing 
of young produces on a woman the same injurious effects as 
on an inferior creature — an arrest of growth and an enfeeble- 
ment of constitution. 

Considering these general and special parallelisms, we 
might safely infer that variations of human fertility conform 
to the same laws as do variations of fertility in general. 
Eut it is not needful to content ourselves with an implication. 
Evidence is assignable that what causes increase or decrease 
of genesis in other creatures, causes increase or decrease of 
genesis in Man. It is true that, even more than hitherto, our 
reasonings are beset by difficulties. So numerous are the 
inequalities in the conditions, that but few unobjectionable 
comparisons can be made. The human races differ consider- 
ably in their sizes, and notably in their degrees of cerebral 
development. The climates they inhabit entail on them 
widely different consumptions of matter for maintenance of 
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temperature. Both in their qualities and quantities, the 
foods they live on are unlike ; and the supply is here regular 
and there very irregular. Their expenditures in bodily action 
are extremely unequal ; and even still more unequal are 
their expenditures in mental action. Hence the factors, 
varying so much in their amounts and combinations, can 
scarcely ever have their respective effects identified. Never- 
theless there are a few comparisons, the results of which may 
withstand criticism. 

§ 366. The increase of fertility caused by a nutrition that 
is greatly in excess of the expenditure, is to be detected by 
contrasting populations of the same race, or allied races, 
one of which obtains good and abundant sustenance much 
more easily than the other. Tliree cases may here be set 
down. 

The traveller Barrow, describing the Cape- Boors, says: — 

Unwilling to work and unable to think , ^ indulging 
to excess in the gratification of every sensual appetite, the 
African peasant grows to an unwieldy size; and respecting 
the other sex, he adds — the women of the African peasantry 
lead a life of the most listless inactivity.” Then, after illus- 
trating these statements, he goes on to note the prolific 
tendency of all the African peasantry. fJix or seven children 
in a family are considered as very few ; from a dozen to 
twenty ate not uncommon.” The native races of 

this region yield evidence to the same effect. ISpeaking of 
the cruelly- used Hottentots (he is writing sixty years ago), 
who, while they are poor and ill- fed, have to do all the work 
for the idle Boors, Barrow says that they ‘‘ seldom have more 
than two or three children ; and many of the women are 
barren.” This unusual infertility stands in remarkable con- 
trast with the unusual fertility of the Kaffirs, of whom he 
afterwards gives an account. Rich in cattle, leading easy 
lives, and living almost exclusively on animal food (chiefly 
milk with occasional flesh), these people were then reputed 
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to have a very high rate of multiplication. Barrow writes : — 
‘‘They are said to be exceedingly prolific; that twins are 
almost as frequent as single births, and that it is no un- 
common thing for a woman to have three at a time.” Pro- 
bably both these statements are in excess of the truth ; but 
there is room for large discounts without destroying the 
extreme difference. A third instance is that of the 

French Canadians. ‘^Notis sommes ternhles imir les enfants /” 
observed one of them to Prof. Johnston ; who tells us that 
the man who said this “ was one of fourteen children — was 
himself the father of fourteen, and assured me that from 
eight to sixteen was the usual number of the farmers' 
families. He even named one or two women who had 
brought their husbands five-and-twenty, and threatened ‘ le 
migt-sixikme pour le pretre.^ ” From these large families, 
joined with the early marriages and low rate of mortality, it 
results that, by natural increase, “there are added to the 
French- Canadian population of Lower Canada four persons 
for every one that is added to the population of England.” 
JSTow these French- Canadians are described by Prof. Johnston 
as home-loving, contented, unenterprising; and as living in 
a region where “ land and subsistence are easily obtained.” 
Yery moderate industry brings to them liberal supplies of 
necessaries ; and they pass a considerable portion of the year 
in idleness. Hence the cost of Individuation being much 
reduced, the rate of Genesis is much increased. That this 
uncommon fertility is not due to any direct influence of the 
locality, is implied by the fact that along with the “ restless, 
discontented, striving, burning energy of their Saxon neigh- 
bours ” no such rate of multiplication is observed ; while 
further south, where the physical circumstances are more 
favourable if anything, the Anglo-Saxons, leading lives of 
excessive activity, have a fertility below the average. And 
that the peculiarity is not a direct effect of race, is proved by 
the fact that in Europe, the rural French are certainly not 
more prolific than the rural English. 



MULTIPLICATION OF THE HUMAN RACE. 


m 


To every reader there will probably occur the seemingly 
adverse evidence furnished by the Irish; who, though not 
well fed, multiply fast. Part of this more rapid increase is 
due to the earlier marriages common among them, and con- 
sequent quicker succession of generations — a factor which, 
as we have seen, has a larger effect than any other on the 
rate of multiplication. Part of it is due to the greater 
generality of marriage — to the comparative smallness of the 
number who die without having had the opportunity of pro^ 
ducing ofihpring. The effects of these causes having been 
deducted, we may doubt whether the Irish, individually con- 
sidered, would be found more prolific than the English. 
Perhaps, however, it will be said that, considering their diet, 
they ought to be less prolific. This is by no means obvious. 
It is not simply a question of nutriment absorbed : it is a 
question of how much remains after the expenditure in self- 
maintenance. Now a notorious peculiarity in the life of the 
Irish peasant, is, that he obtains a return of food that is large 
in proportion to his outlay in labour. The cultivation of his 
potatoe-ground occupies each cottager but a small part of the 
year ; and the domestic economy of his wife is not of a kind 
to entail on her much daily exertion. Consequently, the crop, 
tolerably abundant in quantity though innutritive in quality, 
very possibly suffices to meet the comparatively- low expendi- 
ture, and to leave a good surplus for genesis — perhaps a 
greater surplus than remains to the males and females of the 
English peasantry, who, though fed on better food, are 
harder worked. 

We conclude, then, that in the human race, as in all other 
races, such absolute or relative abundance of nutriment as 
leaves a large excess after defraying the cost of carrying on 
parental life, is accompanied by a high rate of genesis.* 

* This is exactly the reverse of Mr. Douhleday’s doctrine ; which is that 
throughout both the animal and vegetal kingdoms, over-feeding checks in- 
crease ; whilst, on the other hand, a limited or deficient nutriment stunu- 
lates and adds to it.’* Or, as he elsewhere says — “Be the range of thfl 
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§ 367. Evidence of the converse truth, that relative in 
crease of expenditure, leaving a diminished surplus, reduces 
the degree of fertility, is not anting. Some of it has been 
set down for the sake of antithesis in the foregoing section. 
Here may be grouped a few facts of a more special kind 
Laving the same implication. 

To prove that much bodily labour renders women less 
prolific, requires more evidence than is obtainable. Some evi- 
dence, however, may be set down. De Boismont in Fi’ance and 
Hr. Szukits in Austria, have shown by extensive statistical 
comparisons, that the reproductive age is reached a year 
later by women of the labouring class Jihan by middle-class 
women ; and while ascribing this delay in part to inferior 

natural power to increase in any species jvhat it may, the plethoTic state 
inrariahly checks it, and the deplethoric state invariably develops it ; and this 
happens in the exact ratio of the intensity and completeness of each state, 
until each state be earned so far as to bring about the actual death of the 
animal or plant itself.” 

I have space here only to indicate the misinterpretations on which Mr. 
Doubleday has based his argument. 

In the lir°t place, he has confounded normal plethora with what I have, in 
§ 355, distinguished as abnormal plethora. The cases of infertility accom- 
panying fatness, ivhich he cites in proof that over-feeding checks increase, aie 
not cases of high nutrition properly so called ; but cases of such defective 
absorption or assimilation as constitutes low nutrition. In Chap. IX, abun- 
dant proof was given that a truly plethoric state is an unusually fertile state. 
It may be added that much of the evidence by which Mr. Doubleday seeks to 
show that among men, highly-fed classes are infertile classes, may be out- 
balanced by counter-evidence. Many years ago Mr Lewes pointed this out : 
extracting from a book on the peeiage, the names of 16 peers who had, at that 
time, 186 children ; giving an average of 11*6 in a family. 

Mr. Doubleday insists much on the support given to his theory by the 
barrenness of very luxuriant plants, and the fruitfulness produced in plants 
by depletion. Had he been aware that the change from barrenness to fruit- 
fulness in plants, is a change from agamogenesis to gamogenesis — had it been as 
well known at the time when he wrote as it is now, that a tree which goes on 
putting out sexless shoots, is so producing new individuals ; and that when it 
begins to bear fruit, it simply begins to pioduce new individuals after another 
manner— he would have perceived that facts of this class do not tell m his 
avour. 

In the law which Mr. Doubleday alleges, he sees a guarantee for the main 
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nutrition, we may suspect that it is in part due to greater 
muscular expenditure. A kindred fact, admitting of a 
kindred interpretation, may be added. Though the com- 
paratively -low rate of increase in France is attributed to 
other causes, yet, very possibly, one of its causes is the greater 
proportion of hard work entailed on French women, by the 
excessive abstraction of men for non-productive occupations, 
military and civil. The higher rate of multiplication in 
England than in continental countries generally, is not im- 
probably furthered by the easier lives which English women 
lead. 

That absolute or relative infertility is generally pro- 
duced in women by mental labour carried to excess, is more 
clearly shown. Though the regimen of upper-class girls is 
not what it should be, yet, considering that their feeding is 

tenance of species, He argues that the plethoric state of the individuals con- 
stituting any race of organisms, presupposes conditions so favouiable to life 
that the race can he in no danger; and that rapidity of multiplication becomes 
needless. Conversely, he argues that a deplethoric state implies unfavourable 
conditions — implies, consequently, unusual mortality; that is — implies a 
necessity for increased fertility to prevent the race from dying out. It may 
be readily shown, however, that such an arrangement would be the reverse of 
self-adjusting. Suppose a species, too numerous for its food, to he in the 
resulting deplethoric state. It will, according to Mr. Doubleday, become 
unusually fertile ; and the next generation will be more numerous rather than 
less numerous. For, by the hypothesis, the unusual fertility due to the 
deplethoric state, is the cause of undue increase of population. But if the 
next* generation is more numerous while the supply of food has remained 
the same, or rather has decreased under the keener competition for it, 
then this next generation will he in a still more deplethoric state, and 
will be still more fertile. Thus there will go on an ever-increasing rate 
of multiplication, and an ever-decreasing supply of food, until the species 
disappears. Suppose, ou the ether hand, the members of a species to be in 
an unusually plethoric state. Their rate of multiplication, ordinarily suffi- 
cient to maintain their numbers, will become insufficient to maintain their 
numbers. In the next generation, therefore, there will he fewer to eat the 
already abundant food, which, hecoming relatively still more abund.'int, will 
render the fewer members of the species still more plethoric, and still les^ 
fertile, than their parents. And the actions and reactions continuing, the 
species will presently die out from absolute barrenness. 
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better than that of girls belonging to the poorer classes, 
while, in most other respects, their physical treatment is not 
worse, the deficiency of reproductive power among them 
may be reasonably attributed to the overtaxing of their 
brains — an overtaxing ^hich produces a serious reaction on 
the physique. This diminution of reproductive power is not 
shown only by the greater frequency of absolute sterility ; 
nor is it shown only in the earlier cessation of child-bearing ; 
but it is also shown in the very frequent inability of such 
women to suckle their infants. In its full sense, the re- 
productive power means the power to bear a well- developed 
infant, and to supply that infant with the natural food for 
the natural period. Most of the fiat-chested girls who 
survive their high-pressure education, are incompetent to 
do this. Were their fertility measured by the number of 
children they could rear without artificial aid, they w^ould 
prove relatively very infertile. 

The cost of reproduction to males being so much less 
than it is to females, the antagonism between Genesis and 
Individuation is not often shown in men by suppression of 
generative power consequent on unusual expenditure in 
bodily action. Nevertheless, there are indications that this 
results in extreme cases. We read that the ancient athletes 
rarely had children ; and among such of their modern repre- 
sentatives as acrobats, an allied relation of cause and effect 
is alleged. Indirectly this truth, or rather its converse, 
appears to have been ascertained by those w^ho train men for 
feats of strength — they find it needful to insist on con- 
tinence. 

Special proofs that in men, great cerebral expenditure di- 
minishes or destroys generative power, are difficult to obtain. 
It is, indeed, asserted that intense application to mathematics, 
requiring as it does extreme concentration of thought, is apt 
to have this result ; and it is asserted, too, that this result ia 
produced by the excessive emotional excitement of gambling, 
Then, again, it is a matter of common remark how frequent!}' 
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men oP anusual mental activity leave no offspring. Hut 
facts of this kind admit of another interpretation. The re- 
action of the brain on the bodj^ is so violent — the overtaxing 
of the nervous system is so apt to prostrate the heart and 
derange the digestion ; that the incapacities caused in these 
cases, are probably often due more to constitutional dis- 
turbance than to the direct deduction which excessive action 
entails. Such instances harmonize with the hypothesis ; but 
how far they yield it positive support we cannot say. 

§ 368. An objection must here be guarded against. It is 
likely to be urged that since the civilized races are, on the 
average, larger than many of the uncivilized races ; and since 
they are also somewhat more complex as well as more active ; 
they ought, in conformity with the alleged general law, to 
be less prolific. There is, however, no evidence to prove that 
they are so : on the whole, they seem rather the reverse. 

The reply is that were all other things equal, these 
superior varieties of men should have interior rates of in- 
crease. But other things are not equal ; and it is to the 
inequality of other things that this apparent anomaly is 
attributable. Already we have seen how much more fertile 
domesticated animals are than their wild kindred ; and the 
causes of this greater fertility are also the causes of the 
greater fertility, relative or absolute, which civilized men 
exhibit when compared with savages. 

There is the difference in amount of food. Australians, 
Fuegians, and sundry races that might be named as having 
low rates of multiplication, are obviously underfed. The 
sketches of natives contained in the volumes of Livingstone, 
Baker, and others, yield clear proofs of the extreme 
depletion common among the uncivilized. In 

quality as well as in quantity, their feeding is bad. Wild 
fruits, insects, larvae, vermin, &c., which we refuse with 
disgust, often enter largely into their dietary. Much of this 
inferior food they eat uncooked ; and they have not ouj 
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slaborate appliances for mechanically-preparing it, and 
rejecting its useless parts. So that they live on matters of 
less nutritive value, which cost more both to masticate and 
to digest. Further, to uncivilized men supplies of 

food come very irregularly: long periods of scarcity are 
divided by short periods of abundance. And though by 
gorging when opportunity occurs, something is done towards 
compensating for previous want, yet the effects of prolonged 
starvation cannot be neutralized by occasional enormous 
meals. Bearing in mind, too, that improvident as they are, 
savages often bestir themselves only under pressure of 
hunger, we may fairly consider them as habitually ill- 
nourished — may see that even the poorer classes of civilized 
men, making regular meals on food separated from in- 
nutritive matters, easy to masticate and digest, tolerably 
good in quality and adequate if not abundant in quantity, 
are much better nourished. 

Then, again, though a much greater consumption in mus- 
cular action appears to be undergone by civilized men than 
by savages ; and though it is probably true that among our 
labouring people the daily repairs cost more; yet in many 
cases there does not exist so much difference as we are apt to 
suppose. The chase is very laborious ; and great amounts of 
exertion are gone through by the lowest races in seeking 
and securing the odds and ends of wild food on which 
they largely depend. We naturally assume that because 
barbarians are averse to regular labour, their muscular 
action is less than our own. But this is not necessarily true. 
The monotonous toil is what they cannot tolerate ; and they 
may be ready to go through as much or more exertion when 
it is joined with excitement. If we remember that the 
sportsman who gladly scrambles up and down rough hill- 
sides all day after grouse or deer, would think himself hardly 
used had he to spend as much effort and time in digging ; we 
shall see that a savage who is the reverse of industrious, 
may neverrheless be subject to a muscular waste not very 
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Jifferent in amount from that undergone bj the indus- 
fpious. When it is added that a larger physiolo- 

gical expenditure is entailed on the uncivilized than on the 
civilized by the absence of good appliances for shelter and 
protection — that in some cases they have to make good a 
greater loss of heat, and in other cases suffer much wear from 
irritating swarms of insects — we shall see that the total cost 
of self- maintenance among them is probably in many cases 
little less, and in some cases more, than it is among ourselves. 

So that though, on the average, the civilized are probably 
larger than the savage ; and though they are, in their 
nervous systems at least, somewhat more complex ; and 
though, other things equal, they ought to be the less 
prolific ; yet, other things are so unequal, as to make it 
quite conformable to the general law that they should be 
more prolific. In § 365 we observed how, among inferior 
animals, higher evolution sometimes makes self-preservation 
far easier, by opening the way to resources previously un- 
available: so involving an undiminished, or even an in- 
creased, rate of genesis. And similarly we may expect 
among races of men, that those whose slight further develop- 
ments have been followed by habits and arts that immensely 
facilitate life, will not exhibit a lower degree of fertility, and 
may even exhibit a higher. 

§ 369. One more objection has to be met— a kindred ob- 
jection to which there is a kindred reply. Cases may be 
named of men conspicuous for activity, bodily and mental, 
who were also noted, not for less generative power than usual, 
but for more. As their superiorities indicate higher degrees 
of evolution, it may be urged that such men should, accord- 
ing to the theory, have lower degrees of reproductive activity. 
The fact that here, along with increased powers of self-pre- 
servation, there go increased powers of race-propagation, 
seems irreconcilable with the general doctrine. Eeconcilia- 
tion is not difficult however. 
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The cases are analogous to some before nameJ, in wliioh 
more abundant food simultaneously aggrandizes the indi- 
vidual and adds to the production of new individuals — the 
dijfference between the cases being, that instead of a better 
external supply cf materials there is here a better internal 
utilization of materials Creatures of the same species noto- 
riously differ in goodness of constitution. Here there is some 
visceral defect, showing itself in feebleness of all the func- 
tions; while here some peculiarity of organic balance, some 
high quality of tissue, some abundance or potency of the 
digestive juices, gives to the system a perpetual high tide of 
rich blood, that serves at once to enhance the vital activities 
and to raise the power of propagation. Such variations, 
however, are quite independent of changes in the proportion 
between Individuation and Genesis : this remains the same, 
while both are increased or decreased by the increase or 
decrease of the common stock of materials. 

An illustration will best clear up any perplexity. Let us 
say that the fuel burnt in the furnace of a locomotive steam- 
engine, answers to the food which a man consumes ; let us 
say that the produced steam expended in working the engine, 
corresponds to that portion of absorbed nutriment which 
carries on the man’s functions and activities ; and let us 
say that the steam blowing off at the safety-valve, 
answers to that portion of the absorbed nutriment which 
goes to the propagation of the race. Such being the condi- 
tions of the case, several kinds of variations are possible. 
All other circumstances remaining the same, there may be 
changes of proportion between the steam used for working 
the engine and the steam that escapes by the safety-valve. 
There may be a structural or organic change of proportion. 
By enlarging the safety-valve or weakening its spring, while 
the cylinders are reduced in size, there may be established a 
constitutionally -small powmr of locomotion and a constitu- 
tionally-large amount of escape-steam ; and inverse variations 
so produced, will answer to the inverse variations between 
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Individuation and Genesis which different types of organisms 
show us. Again, there may be a functional change of pro- 
portion. If the engine has to draw a considerable load, the 
abstraction of steam by the cylinders greatly reduces the 
discharge by the safety-valve ; and if a high velocity is kept 
up, the discharge from the safety-valve entirely ceases. Con- 
versely, if the velocity is low, the escape-steam bears a large 
ratio to the steam consumed by the motor apparatus ; and if 
the engine becomes stationary the whole of the steam escapes 
by the safety-valve. This inverse variation answers to that 
which we have traced between Expenditure and Genesis, as 
displayed in the contrasts between species of the same type 
but unlike activities, and in the contrasts between active and 
inactive individuals of the same species But now beyond 
these inverse variations between the quantities of consumed 
steam and escape-steam, that are structurally and functionally 
caused, there are coincident variations, producible in both by 
changes in the quantity of steam supplied — changes that 
maj^ be caused in several ways. In the first place, the fuel 
thrown into the furnace may be increased or made better. 
Other things equal, there will result a more active locomo- 
tion as well as a greater escape; and this will answer to that 
simultaneous addition to its individual vigour and its repro- 
ductive activity, caused in an animal by a larger quantity, or 
a superior quality, of food. In the second place, the steam, 
generated may be economized. Loss by radiation from the 
boiler may be lessened by a covering of non-conducting sub- 
stances ; and part of the steam thus pi evented from con- 
densing, will go to increase the working power of the engine, 
while part will be added to the quantity blowing off This 
variation corresponds to that simultaneous addition to bodily 
vigour and propagative power, which results in animals that 
have to expend less in keeping up their temperatures. In 
the third place, by improvement of the steam-generating 
apparatus, more steam may be obtained from a given weight 
of fuel. A better-formed evaporating surface, or boiler plates 
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whicli conduct more rapidly, or an increased number of tubes, 
may cause a larger absorption of heat from the burning mass 
or the hot gases it gives oiF; and the extra steam generated 
by this extra heat, will, as before, augment both the motive 
force and the emission through the safety-valve. And this 
last case of coincident variation, is parallel to the case with 
which we are here concerned — the augmentation of indi- 
vidual expenditure and of reproductive energy, that may be 
caused by a superiority of some organ on which the utilizing 
or economizing of materials depends. 

Manifestly, therefore, an increased expenditure for Genesis, 
or an increased expenditure for Individuation, may arise in 
one of two quite different ways — either by diminution of the 
antagonistic expenditure, or by addition to the store which 
supplies both expenditures ; and confusion results from not 
distinguishing between these. Given the ratio 4 to 20, as 
expressive of the relative costs of Genesis and Individuation, 
and the expenditure for Genesis may be raised to 5 while the 
expenditure for Individuation is raised to 25, without any 
alteration of type; merely by favourable circumstances or 
superiority of constitution. On the other hand, circumstances 
remaining the same, the expenditure for Genesis may he 
raised from 4 to 5, by lowering the expenditure for Ind.- 
viduation from 20 to 19: which change of ratio may be 
either functional and temporary, or structural and per- 
manent. And only when it is the last does it illustrate that 
inverse variation between degree of evolution and degree of 
procreative dissolution, which we have everywhere seen, 

§ 370. There is no reason to suppose, then, that the laws 
of multiplication which hold of other beings, do not hold of 
the human being. On the contrary, there are special facts 
which unite with general implications, to show that these 
laws do hold of the human being. The absence of direct 
evidence in some cases where it might be looked for, we find 
fully explained when all the factors are taken into account 
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And certain seemingly -ad verse facts, prove, on examination, 
to be facts belonging to a different category from that in 
which they are placed, and harmonize with the rest when 
rightly interpreted. 

The conformity of human fertility to the laws of multipli- 
cation in general, being granted, it remains to inquire what 
effects must be caused by permanent changes in men’s natures 
and circumstances. Thus far we have observed how, by their 
extremely-high evolution and extremely-low fertility, man- 
kind display the inverse variation between Individuation and 
Genesis, in one of its extremes. And we have also observed 
how mankind, like other kinds, are functionally changed in 
their rates of multiplication by changes of conditions. But 
we have not observed how alteration of structure in Man 
entails alteration of fertility. The influence of this factor is 
so entangled with the influences of other factors which are 
for the present more important, that we cannot recognize it. 
Ilere, if we proceed at all, we must proceed deductively. 



CHAPTER Sill. 

HITMAN POPULATION IN TEE FUTUSE. 

g 871. Any further evolution in the most-highly evolved 
of terrestrial beiDg*^, Man, must be of the same nature as 
evolution in general. Structurally considered, it may consist 
in greater integration, or greater difiei entiation, or both — 
augmented bulk, or increased heterogeneity and definiteness, 
or a combination of the two. Functionally considered, it 
may consist in a larger sum of actions, or more multiplied 
varieties of actions, or both — a larger amount of sensible and 
insensible motion generated, or motions more ^numerous in 
kind and more intricate and exact in co-ordination, or 
motions that are gi eater alike in quantity, complexity, and 
precision. 

Expressing the change in terms of that more special 
evolution d by organisms ; we may say that it must 

be one which further adapts the moving equilibrium of 
organic actions. As it was pointed out in First Principles, 
§ 133, ‘‘ the maintenance of such a moving equilibrium, re- 
quires the habitual genesis of internal forces corresponding 
in number, directions, and amounts to the external incident 
forces — as many inner functions, single or combined, as there 
are single or combined outer actions to be met.^^ And it 
was also pointed out that the structural complexity accom- 
panying functional equilibration, is definable as one in which 
there are as many specialized parts as are capable, separatelj^ 
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and jointly, of counteracting the separate and joint forces 
amid which the organism exists.'’^ Clearly, then, since all 
incompletenesses in Man as now constituted, are failures to 
meet certain of the outer actions, mostly involved, remote, 
irregular, to which he is exposed ; every advance implies 
additional co-ordinations of actions and accompan^dng com^ 
plexities of organization. 

Or once more, to specialize still further this conception oi 
future progress, we may consider it as an advance towards 
completion of that continuous adjustment of internal to ex- 
ternal relations, which constitutes Life. In Part I. of this 
work, where it was shown that the correspondence between 
inner and outer actions called Life, is a particular kind of 
what, in terms of Evolution, we called a moving equilibrium ; 
it was shown that the degree of life varies as the degree of 
correspondence. Greater evolution or higher life, implies, 
then, such modifications of human nature as shall make more 
exact the existing correspondences, or shall establish addi- 
tional correspondences, or both. Connexions of phenomena 
of a rare, distant, unobtrusive, or intricate kind, which we 
either suffer from or do not take advantage of, have to be 
responded to by new connexions of ideas, and acts properly 
combined and proportioned : there must be increase of know- 
ledge, or skill, or power, or of all these. And to effect this 
more extensive, more varied, and more accurate, co-ordina- 
tion of actions, there must be organization of still greater 
heterogeneity and definiteness. 

§ 372. Let us before proceeding, consider in what par- 
ticular ways this further evolution, this higher life, this 
greater co ordination of actions, may be expected to show 
itself. 

Will it be in strength ? Probably not to any considerable 
degree. Mechanical appliances are fast supplanting brute 
force, and doubtless will continue doing this. Though at 
present civilized nations largely depend for self-preservation 
C4 
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on vigour of limbj and are likely to do so while wars con- 
tinue ; yet that progressive adaptation to the social state which 
must at last bring wars to an end, will leave the amount of 
muscular power to adjust itself to the requirements of a 
peaceful regime. Though, taking all things into account, the 
muscular power then required may not be less than now, 
there seems no reason why more should be required. 

Will it be m swiftness or agility? Probably not. In the 
savages these are important elements of the ability to main- 
tain life ; but in the civilized man they aid self-preservation 
in quite a minor degree, and there seems no circumstance 
likely to necessitate an increase of them. By games and 
gymnastic competitions, such attributes may indeed be arti- 
ficially increased ; but no artificial increase which does not 
bring a proportionate advantage can be permanent ; since, 
other things equal, individuals and societies that devote the 
same amounts of energy in ways that subserve life more 
effectually, must by and by predominate. 

Will it be in mechanical skill, that is, in the better-co- 
ordination of complex movements? Most likely in some 
degree. Awkwardness is continually entailing injuries and 
deaths. Moreover, the complicated tools which civilization 
brings into use, are constantly requiring greater delicacy of 
manipulation. All the arts, industrial and aesthetic, as they 
develop, imply a corresponding development of perceptive and 
executive faculties in men — the two necessarily act and react. 

Will it be in intelligence ? Largely, no doubt. There is 
ample room for advance in this direction, and ample demand 
for it. Our lives are universally shortened by our ignorance. 
In attaining complete knowledge of our own natures and of 
the natures of surrounding things — in ascertaining the con- 
ditions of existence to which we must conform, and in dis- 
covering means of conforming to them under all variations 
of seasons and circumstances— we have abundant scope for 
intellectual progress. 

Will it be in morality, that is, in greater power of self- 
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regulation? Largely also: perhaps most largelj^. Higlit 
conduct is usually come short of more from defect of 
will than defect of knowledge. To the due co-ordination 
of those complex actions which constitute human life ia 
its civilized form, there goes not only the pre-requisite 
—recognition of the proper course; but the further pre- 
requisite — a due impulse to pursue that course. And on 
calling to mind our daily failures to fulfil often- repeated 
resolutions, we shall peixeive that lack of the needful desire, 
rather than lack of the needful insight, is the chief cause of 
faulty action. A further endowment of those feelings which 
civilization is developing in us — sentiments responding to 
the requirements of the social state — emotive faculties that 
find their gratifications in the duties devolving on us — must 
be acquired before the crimes, excesses, diseases, improvi- 
dences, dishonesties, and cruelties, that now so greatly 
diminish the duration of life, can cease. 

Thus, looking at the several possibilities, and asking 
what direction this further evolution, this more complete 
moving equilibrium, this better adjustment of inner to 
outer relations, this more perfect co-ordination of actions, 
is likely to take ; we conclude that it must take mainly the 
direction of a higher intellectual and emotional develop- 
ment. 

§ 373. This conclusion we shall find equally forced on us 
if we inquire for the causes which are to bring about such 
results. No more in the case of Man than in the case of any 
other being, can we presume that evolution either has taken 
place, or will hereafter take place, spontaneously. In the 
past, at present, and in the future, all modifications, func- 
tional and organic, have been, are, and must be immediately 
or remotely consequent on suiTOunding conditions. What, 
then, are those changes in the environment to which, by direct 
or indirect equilibration, the human organism has been 
adjusting itself, is adiusting itself now, and will continue to 
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adjust itself? And liow do they necessitate a higher evolu- 
tion of the organism ? 

Civilization, everywhere having for its antecedent the in- 
crease of population, and everywhere having for one of its 
consequences a decrease of certain race-destroying forces, has 
for a further consequence an increase of certain other race- 
destioying forces. Danger of death from predatory animals 
lessens as men grow more numerous. Though, as they spread 
over the Earth and divide into tribes, men become wild 
beasts to one another, yet the danger of death from this 
cause also diminishes as tribes coalesce into nations. But the 
danger of death which does not diminish, is that produced by 
augmentation of numbers itself — the danger from deficiency 
of food. Supposing human nature to remain unchanged, the 
mortality hence resulting would, on the average, rise as 
human beings multiplied. If mortality, under such -condi- 
tions, does not rise, it must be because the supply of food 
also augments ; and this implies some change in human 
habits wrought by the stress of human needs. Here, then, is 
the permanent cause of modification to which civilized men 
are exposed. Though the intensity of its action is ever being 
mitigated in one direction, by greater production of food ; it 
is, in the other direction, ever being added to by the greater 
production of individuals. Manifestly, the wants of their 
redundant numbers constitute the only stimulus mankind 
have to obtain more necessaries of life : were not the demand 
beyond the supply, there would be no motive to increase the 
supply. And manifestly, this excess of demand over supply 
is perennial : this pressure of population, of which it is the 
index, cannot be eluded. Though by the emigration that 
takes place when the pressure arrives at a certain intensity, 
temporary relief is from time to time obtained ; yet as, by 
this process, all habitable countries must become peopled, it 
follows that in the end. the pressure, whatever it may then 
be, must be borne in full. 

This constant increase of people bej^ond the means of sub 
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sistence, causes, then, a never-ceasing requirement for skill, 
intelligence, and self-control — involves, therefore, a constant- 
exercise of these and gradual growth of them. Every 
industrial improvement is at once the product of a higher form 
of humanity, and demands that higher form of humanity to 
carry it into practice. The application of science to the arts, 
is the bringing to bear greater intelligence for satisfying our 
wants ; and implies continued progress of that intelligence. 
To get more produce from the acre, the farmer must study 
chemistry, must adopt new mechanical appliances, and must, 
by the multiplication of processes, cultivate both his own 
powers and the powers of his labourers. To meet the 
requirements of the market, the manufacturer is per- 
petually improving his old machines, and inventing new 
ones ; and by the premium of high wages incites artizans to 
acquire greater skill. The daily- widening ramifications of 
commerce entail on the merchant a need for more know- 
ledge and more complex calculations; while the lessening 
profits of the ship-owner force him to build more scientifi- 
cally, to get captains of higher intelligence, and better crews. 
In all cases, pressure of population is the original cause. 
N7ere it not for the competition this entails, more thought 
and energy would nut daily be spent on the business of life ; 
and growth of mental power would not take place. 
Difficulty in getting a living is alike the incentive to a 
higher education of children, and to a more intense and 
long- continued application in adults. In the mother it in- 
duces foresight, economy, and skilful house-keeping ; in the 
father, laborious days and constant self-denial. Nothing but 
necessity could make men submit to this discipline; and 
nothing but this discipline could produce a continued pro- 
gression. 

In this case, as in many others, Nature secures each step 
in advance by a succession of trials ; which are perpetually 
repeated, and cannot fail to be repeated, until success is 
achieved. All mankind in turn subject themselves more or 



dOO laws of multiplication. 

less to the discipline described ; they either may or may not 
advance under it ; but, in the nature of things, only those 
who do advance under it eventually snvxive, For, neces- 
sarily, families and races whom this increasing difficulty of 
getting a living which excess of fertility entails, does not 
stimulate to improvements in production — that is, to greater 
mental activity — -are on the high road to extinction ; and 
must ultimately be supplanted by those whom the pressure 
does so stimulate. This truth we have recently seen exem- 
plified in Ireland. And here, indeed, without further 
illustration, it will be seen that premature death, under all 
its forms and from all its causes, cannot fail to work in the 
same direction. For as those prematurely carried- off must, 
In the average of cases, be those in whom the power of self- 
preservation is the least, it unavoidably follows that those 
left behind to continue the race, must be those in whom 
the power of self-preservation is the greatest — must be the 
select of their generation. So that, whether the dangers to 
existence be of the kind produced by excess of fertility, or of 
any other kind, it is clear that by the ceaseless exercise ot 
the faculties needed to contend with them, and by the death 
of all men who fail to contend with them successfully, there 
is ensured a constant progress towards a higher degree of 
skill, intelligence, and self- regulation — a better co-ordina- 
tion of actions — a more complete 

* A good deal of this chapter retains its original form ; and the above 
paragraph is reprinted verbatim from the Westminster Review for April, 1852, 
III which the views developed, iu the foregoing hundred pages were first 
sketched out. This paragraph shows how near one may be to a great generaliza- 
tion without seeing it Though the process of natural selection is recognized ; 
and though to it is ascribed a share m the evolution of a higher type ; yet the 
conception must not he confounded with that which Mr. Daiwin has worked 
out with suoh wonderful skill, and supported by such vast stores of knowledge. 
Jn the first place, natural selection is here described only as furthering direct 
adaptation— only as aiding progress by the preservation of individuals in 
whom functionally-produced modifications have gone on most favourably. In 
the second place, there is no trace of the idea that natural selection may, by 
lo-operation with the cause assigned, or with other causes, produce divergenrei 
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§ 374. The proposition at which we have thus arrived, is 
then, that excess of fertility, through the changes it is ever 
working in Man’s environment, is itself the cause of Man’s 
further evolution ; and the obvious corollary here to be 
drawn, is, that Man’s further evolution so brought about, 
itself necessitates a decline in his fertility. 

That future progress of civilization which the never 
ceasing pressure of population must produce, will be ac 
companied by an enhanced cost of Individuation, both in 
structure and function; and more c-p ■'^i.iliv in nervous 
structure and function. The peaceful struggle for existence 
in societies ever growing more crowded and more complicated, 
must have for its concomitant an increase of the great nervous 
centres in mass, in complexity, in activity. The larger body 
of emotion needed as a fountain of energy for men who have 
to hold their places and rear their families under the inten- 
sifying competition of social life, is, other things equal, the 
correlative of larger brain. Those higher feelings presupposed 
by the better self-regulation which, in a better society, can 
alone enable the individual to leave a persistent posterity, are, 
other things equal, the correlatives of a more complex bram ; 
as are also those more numerous, more varied, more general, 
and more abstract ideas, which must also become increasingly 

of .structure ; and of course, in the absence of this idea, there is no im- 
plication, even, that natural selection has anything to do with the origin of 
species. And in the third place, the all important factor of variation — 
‘‘ spontaneous/’ or incidental as we may otherwise call it — is wholl}’’ ignored 
Though use and disuse are, I think, much more potent causes of organic 
luoilihcation than Mi. Darwin supposes— though, while pmsumg the inquiry 
ill detail, I have heeii led to believe that dnect equilibration has played a 
more active part even than I had myself at one time thought , yet I hold 
Mr Darwin to have shown beyond question, that a great part of the facts— 
perhaps the greater part — are explicable only as resulting from the survival of 
individuals winch have deviated in some indirectly- caused way from the 
ancestral type. Thus, the above paragraph contains meiely a passing recogni- 
tion of the selective process ; and indicates no suspicion of the enormous 
range of its eflVcts, or of the coiidiLons under which a large part of ics elfecta 
ire pioduccd. 
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requisite for successful life as society advances. And the 
genesis of this larger quantity of feeling and thought, in a 
brain thus augmented in size and developed in structure, is, 
other things equal, the correlative of a greater wear of nerv^ 
ous tissue and greater consumption of materials to repair it. 
So that both in original cost of construction and in subse- 
quent cost of working, the nervous system must become a 
heavier tax on the organism. Already the brain of the civi- 
lized man is larger by nearly thirty per cent, than the brain 
of the savage. Already, too, it presents an increased hetero> 
geneity — especially in the distribution of its convolutions. 
And forther ^cbanges like these which have taken place 
under the discipline of civilized life, we infer will continue 
to take place. But everywhere and always, evolu- 

tion is antagonistic to procreative dissolution. "Whether it 
be in greater growth of the organs which subserve self-main- 
tenance, whether it be in their added complexity of structure, 
or whether it be in their higher activity, the abstraction of 
the required materials, implies a diminished reserve of ma- 
terials for race- maintenance. And we have seen reason to 
believe that this antagonism between Individuation and 
Genesis, becomes unusually marked where the nervous sys- 
tem is concerned, because of the costliness of nervous struc- 
ture and function. In § 346 was pointed out the apparent 
connexion between high cerebral development and pro- 
longed delay of sexual maturity ; and in § § 366, 367, 
the evidence went to show that where exceptional fer- 
tility exists there is sluggishness of mind, and that where 
there has been during education excessive expenditure in 
mental action, there frequently follows a complete or partial 
ill fertility. Hence the particular kind of further evolution 
which Man is hereafter to undergo, is one which, more than 
any other, may be expected to cause a decline in his power of 
reproduction. 

The higher nervous development and greater expenditure 
m nervous action, here described as indirectly brought about 
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by increase of numbers, and as thereafter becoming a check 
ou the increase of numbers, must not be taken to imply 
an intenser strain — a mentallj-laborious life. The greater 
emotional and intellectual power and activity above con- 
templated, must be understood as becoming, by small incre- 
ments, organic, spontaneous and pleasurable. As, even when 
relieved from the pressure of necessity? large- brained Euro- 
peans voluntarily enter on enterprises and activities which 
the savage could not keep up even to satisfy urgent wants ; 
so, their still larger-brained descendants will, in a still higher 
degree, find their gratifications in careers entailing still 
greater mental expenditures. This enhanced demand for 
materials to establish and carry on the psychical functions, 
will be a constitutional demand. We must conceive the 
type gradually so modified, that the more-developed nervous 
system irresistibly draws off, for its normal and unforced 
activities, a larger proportion of the common stock of nutri- 
ment ; and while so increasing the intensity, completeness, 
and length of the individual life, necessarily diminishing the 
reserve applicable to the setting up of new lives — no longer 
required to be so numerous. 

Though the working of this process will doubtless be 
interfered with and modified in the future, as it has been in 
the past, by the facilitation of living which civilization 
brings ; yet nothing beyond temporary interruptions can so 
be caused. Hovever much the industrial arts may be im- 
proved, there must be a limit to the improvement ; while, 
with a rate of multiplication in excess of the rate of mortality, 
population must continually tread on the heels of produc- 
tion. So that though, during the earlier stages of civiliza- 
tion, an increased amount of food may accrue from a given 
amount of labour ; there must come a time when this relation 
will be reversed, and when every additional increment of 
food will be obtained by a more than proportionate labour : 
the disproportion growing ever higher, and the diminution 
of the reproductive power becoming greater. 
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§ 375. There now remains but to inquire towards what 
limit this progress tends. So long as the fertility of the 
race is more than sufficient to balance the diminution by 
deaths, population must continue to increase. So long as 
population continues to increase, there must be pressure on 
the means of subsistence. And so long as there is pressure 
on the means of subsistence, further mental development must 
go on, and further diminution of fertility must result. Thus, 
the change can never cease until the rate of multiplication is 
just equal to the rate of mortality; that is, can never cease 
until, on the average, each pair has as many children as are 
requisite to produce another generation of child-bearing 
adults, equal in number to the last generation. At first 
sight, this would seem to imply that eventually each pair will 
rarely have more than two offspring ; but a little considera- 
tion shows that this is a lower degree of fertility than is 
likely ever to be reached. 

Supposing the Sun^s light and heat, on which all terres- 
trial life depends, to continue abundant, for a period long 
enough to allow the entire evolution we are contemplating ; 
there are still certain slow astronomic and geologic changes 
w’hich must prevent such complete adjustment of human nature 
to surrounding conditions, as would permit the rate of mul- 
tiplication to fall so low. As before pointed out (§ 148) 
during an epoch of 21,000 years, each hemisphere goes 
through a cycle of temperate seasons and seasons extreme in 
their heat and cold - variations that are themselves alternately 
exaggerated and mitigated in the course of far longer cycles ; 
and we saw that these caused perpetual ebbings and 
Sowings of species over different parts of the Earth's surface. 
Further, by slow but inevitable geologic changes, especially 
those of elevation and subsidence, the climate and physical 
characters of every habitat are modified ; while old habitats 
are destroyed and new are formed. This, too, we noted as 
a constant cause of migrations and of consequent alterations 
of environment. Now though the human race differs from 
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other races in having a power f artificially counteracting 
external changes, yet there are limits to this power ; and, 
even were there no limits, the changes could not fail to 
work their effects indirectly, if not directly. If, as is thought 
probable, these astronomic cycles entail recurrent glacial pe- 
riods in each hemisphere, then, parts of the Earth that are at 
one time thickly peopled, will at another time, be almost de- 
serted, and vice versd The geologically-caused alterations of 
climate and surface, must produce further slow re-distributions 
of population ; and other currents of people, to and from different 
resrions, will be necessitated by the rise of successive centres 
of higher civilization. Consequently, mankind cannot but 
continue to undergo changes of environment, physical and 
moral, analogous to ^ those which they have thus far been 
undergoing. Such changes may eventually become slower 
and less marked ; but they can never cease. And if they can 
never cease, there can never arise a perfect adaptation of 
human nature to its conditions of existence. To establish 
that complete correspondence between inner and outer actions 
which constitutes the highest life and greatest power of self- 
preservation, there must be a prolonged converse between the 
organism and circumstances that remain the same. If the 
external relations are being altered while tlie internal rela- 
tions are being adjusted to them, the adjustment can never 
become exact. And in the absence of exact adjustment, 
there cannot exist that i'' dh ^ power of self- 

preservation with which there would co-exist the theoreticallv- 
lowest power of race-production. 

Hence though the number of premature deaths may ul- 
timately become very small, it can never become so small 
as to allow the average number of offspring from each paii 
to fall so low as two. Some average number between twcf 
and three may be inferred as the limit — a number, however, 
that is not likely to be quite constant, but may be ex- 
pected at one time to increase somewhat and afterwards 
to decrease somewhat, according as variations in physical 
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and social conditions lower or raise the cost of self- 
preservation. 

Be this as it may, however, it is manifest that in the end, 
pressure of population and its accompanying evils will dis- 
appear; and will leave a state of things requiring from each 
individual no more than a normal and pleasurable activity. 
Cessation in the decrease of fertility implies cessation in 
the development of the nervous system ; and this implies a 
nervous system that has become equal to all that is demanded 
of it — has not to do more than is natural to it. But that 
exercise of faculties w^hich does not exceed what is natural, 
constitutes gratification. In the end, therefore, the ob- 
tainment of subsistence and discharge of all the parental 
and social duties, will require just that kind and that amount 
of action needful to health and happiness. 

The necessary antagonism of Individuation and Genesis, 
not only, then, fulfils with precision the a priori law of 
maintenance of race, from the Monad up to Man, but ensures 
final attainment of the highest form of this maintenance — 
a form in which the amount of life shall be the greatest 
possible, and the births and deaths the fewest possible. This 
antagonism could not fail to work out the results we see it 
working out. The excess of fertility has itself rendered the 
process of civilization inevitable ; and the process of civiliza- 
tion must inevitably diminish fertility, and at last destroy its 
excess. Prom the beginning, pressure of population has 
been the proximate cause of progress. It produced the 
original diffusion of the race. It compelled men to abandon 
predatory habits and take to agriculture. It led to the 
clearing of the Earth’s surface. It forced men into the 
social state ; made social organization inevitable ; and has 
developed the social sentiments. It has stimulated to pro- 
gressive improvements in production, and to increased skill 
and intelligence. It is daily thrusting us into closer contact 
and more mutually- dependent relationships. And after having 
caused, as it ultimately must, the due peopling of the globe, 
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and the raising of all its habitable parts into the highest 
state of culture — after having brought all processes for the 
satisfaction of human wants to perfection — after having, at 
the same time, developed the intellect into complete com- 
petency for its work, and the feelings into complete fitness 
for social life — after having done all this, the pressure of 
population, as it gradually finishes its work, must gradually 
bring itself to an end. 

§ 377. In closing the argument let us not overlook the 
self-sufficingness of those universal processes by which the 
results reached thus far have been wrought out, and which 
may be expected to work out these future results. 

Evolution under. all its aspects, general and special, is an 
advance towards equilibrium. We have seen that the theo- 
retical limit towards which the integration and differentia- 
tion of every aggregate advances, is a state of balance be- 
tween all the forces to which its parts are subject, and 
the forces which its parts oppose to them {First Prin. § 130). 
And we have seen that organic evolution is a progress 
towards a moving equilibrium completely adjusted to en- 
vironing actions. 

It has been also pointed out that, in civilized Man, there is 
going on a new class of equilibrations — those between his ac- 
tions and the actions of the societies he forms {First Prm, 
§ 135). Social restraints and requirements are ever altering 
his activities and by consequence his nature ; and as fast as his 
nature is altered, social restraints and requirements undergo 
more or less re- adjustment. Here the organism and the con- 
ditions are both modifiable ; and by successive conciliations 
of the two, there is effected a progress towards equilibrium. 

More recently we have seen that in every species, there 
establishes itself an equilibrium of an involved kind between 
the total race-destroying forces and the total race- preserving 
forces — an equilibrium w hich implies that where the ability 
to maintain individual life is small, the ability to propagate 
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must be great, and vice vend. Whence it follows that ths 
evolution of a race more in equilibiiurn with the environment, 
is also the evolution of a race in which there is a correlative 
approach towards equilibrium between the number of new 
individuals produced and the number which survive and 
propagate. 

The final result to be observed, is, that in Man, all these 
equilibrations between constitution and conditions, between 
the structure of society and the nature of its members, be- 
tween fertility and mortality, advance simultaneously towards 
a common climax. In approaching an equilibrium between his 
nature and the ever-varying circumstances of his inorganic 
environment, and in approaching an equilibrium between his 
nature and all the requirements of the social state, Man is at 
the same time approaching that lowest limit of fertility at 
which the equilibrium of population is maintained by the 
addition of as many infants as there are subtractions by death 
in old age. Changes numerical, social, organic, must, by their 
mutual influences, work unceasingly towards a state of har- 
mony — a state in which each of the factors is just equal to its 
work. And this highest conceivable result must be wrought 
out by that same universal process which the simplest inor- 
ganic action illustrates. 
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APPENDIX A. 


^DESTITUTION OF AX:iAL FOR FOLIAR ORGANS IN PLANTS. 


I APPEND here the evidences referred to in § 190. The most 
numerous and striking I have met with among the Umhelliferi'c, 
Monstrosities having the alleged implication, are frequent in the 
common Cow-Parsnep — so frequent that they must be familiar to 
botanists ; and wild Angelica supplies many over-developments of 
like meaning. Omitting numerous cases of more or less significance, 
L will limit myself to two. 

One of them is that of a terminal umbel, in which nine of the outer 
umbellules are variously transformed — here a single fiower being made 
monstrous by the development of some of its members into buds ; 
there several such malformed flowers being associated with rays that 
bear imperfect umbellules ; and elsewhere, flowers being replaced by 



ambellules : some of which are perfect, and others imperfect only in 
the shortness of the flower-stalks. The annexed Fig. 69, represent- 
ing in a somewhat conventionalized way, a part of the dried sped* 
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men, will give an idea of this Angelica. At a is shown a single 
hower partially changed ; in the umbellule marked one of the 
rays bears a secondary umbellule ; and there may be seen at c and 

several such over-develo}>ments. 

But the most conclusive instance is that of a Oow-Parsnep, in which 
a single terminal umbel, besides the transformations already men- 
tioned, exhibits higher degrees of such transformations.^ The com- 
ponents of this complex growth are; — ^three central umbellules, ab- 
normal only in minor points ; one umbellule, external to these, which 
is partially changed into an umbel; one rather more out of the 
centre, which is so far metamorphosed as to be more an umbel than 
an umbellule : nine peripheral clusters formed by the development 
of umbellules into umbels, some of which are partially compounded 
still further. Examined in detail, these structures present the fol- 
lowing facts : — 1. The innermost umbellule is normal, save in having 
a peripheral flower of which one member (apparently a petal) is 
transformed into a flower-bud. 2. The next umbellule, not quite so 
central, has one of its peripheral flowers made monstrous by the 
growth of a bud from the base of the calyx. 3. The third of 
the central umbellules has two abnormal outer flowers. One of 
them carries a flower-bud on its edge, in place of a foliar member. 
The other is half flower and hah umbellule : being composed 
of three petals, three stamens, and five flower-buds growing 
where the other petals and stamens should gi*ow. 4. Outside 
of these umbellules comes one of the mixed clusters. Its five 
central flowers are normal. Surrounding these are several 
flowers transformed in different degrees : one having a stamen par- 
tially changed into a flower bud. And then, at the periphery of 
this mixed cluster, come three complete umbellules and an incom- 
plete one in which some petals and stamens of the original flower 
remain. ■ 5. A mixed cluster, in wliich the umbel-structure pre- 
dominates, stands next. Its three central flowers are normal. 
Surrounding them are five flowers over-developed in various ways, 
like those already described. And on its periphery are seven 
complete umbellules in place of flowers ; besides an incomplete 
umbellule that contains traces of the original flower, one of them 
being a petal imperfectly twisted up into a bud, 6. Of the nine 
ext ernal clusters, m which the development of simple into compound 
umbels is most decided, nearly all present anomalies. Three of them 
hcivo each a central flower untransformed ; and in others, the central 

* Ff)r the information of those who may wish to examine metamorphoses 
of these kinds, I may here state that I have found nearly all the examples 
described, in the neighbourhood of the sea — ^the last-named, on the shore of 
Locheil, near Fort William Whether it is that I have sought more dili- 
gently for cases when m such localities, or whether it is that the sea-air 
favours thkt excessive nutrition whence these transformations result, I am 
tinalde to say. 
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nmbellule is composed of two, three, or four flowers. 7. But the 
most remarkable fact is, that in sundry of these peripheral clusters, 
resulting from the metamorphosis of simple umbels into compound 
umbels, the like metamorphosis is carried a stage higher. Some of 
the component rays, are themselves the bearers of compound umbels 



instead of simple umbels. In Fig. 70, a portion of the dried speci- 
men is represented. Two of the central umbellules are marked a 
and b ; those marked c and d are mixed clusters ; at e and f are 
compound umbels replacing simple ones ; and g shows one of the 
rays on which the over- development goes still further. 

Does not this evidence, enforced as it is by much more of like 
kind, go far to prove that foliar organs may be developed into axial 
organs ? Even were not the transitional forms traceable, there would 
still, I think, be no other legitimate interpretation of the facts last 
detailed. The only way of eluding the conclusion here drawn, is by 
assuming that where a cluster of flowers replaces a single flower, it 
is because the axillary buds which hypothetically belong to the 
several foliar organs of the flower, become developed into axes ; and 
assuming this, is basing an hypothesis on another h 3 rpothesis that is 
directly at variance with facts. The foliar organs of flowers do not 
bear buds in their axils ; and it would never have been supposed 
that such buds are typically present, had it not been for that 
mistaken conception of “ type ” which has led to many other errors 
in Biology. Goethe writes: “Now as we cannot realize the idea 
of a leaf apart from the node out of which it springs, or of a node 
without a bud, we may venture to infer,” <fec. See here an example 
of a method of philosophizing not un'*ommon among the Germans 
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The method is this — Survey a portion of the facts, and draw from 
them a general conception; project this general conception back 
into the objective world, as a mould in which Nature casts her 
products; expect to find it everywhere fulfilled ; and allege poten- 
tial fulfihnent where no actual fulfilment is visible. 

If instead of imposing our ideal forms on Nature, we are con- 
tent to generalize the facts as Nature presents them, we shall find 
no warrant for the morphological doctrine above enunciated. The 
only conception of type justified by the logic of science, is — that 
correlation of parts which remains constant under all modifications 
of the structure to be defined. To ascertain this, we must compare 
all these modifications, and note what traits are common to them. 
On doing so with the successive segments of a phgenogamic axis, 
we are brought to a conclusion widely different from that of Goethe. 
Axillary buds are almost universally absent from the cotyledons ; 
they are habitually present in the axils of fully- developed leaves 
higher up the axis ; they are often absent from leaves that are close 
to the flower ; they are nearly always absent from the bracts ; absent 
from the sepals ; absent from the petals ; absent from the stamens ; 
absent from the carpels. Thus, out of eight leading forms which 
folia assume, one has the axillary bud and seven are without it. 
With these facts before us, it seems to me not difficult to ^‘realize 
the idea ” “ of a node without a bud.” If we are not possessed 
by a foregone conclusion, the evidence will lead us to infer, that 
each node bears a foliar appendage and may bear an axillary bud. 

Even, however, were it granted that the typical segment of a 
Phsenogam includes an axillary bud, which must be regarded as 
always potentially present, no legitimate counter-interpretation of 
the monstrosities above described could thence be drawn. If when 
an umbellule is developed in place of a flower, the explanation is, 
that its component rays are axillary to the foliar organs of the 
flower superseded ; we may fairly require that these foliar organs to 
which they are axillary, shall be shown. But there are none. In 
the last specimen figured, the inner rays of each such umbellule are 
without them ; most of the outer rays are also without them ; and 
tn one cluster, only a single ray has a bract at its point of origin. 
There is a rejoinder ready, however : the foliar organs are said to 
be suppressed. Though Goethe could not “ realize the idea” “ of 
a node without a bud,” those who accept his typical form appear to 
find no difficulty in realizing the idea of an axillary bud without 
anything to which it is axillary. But letting this pass, suppose w^e 
ask what is the warrant for this assumed suppression. Axillary 
buds normally occur where the nutrition is high enough to produce 
fully-developed leaves; and when axillary buds are demonstrably 
present in flowers, they accompany foliar organs that are more leaf- 
like than usnal — always greener if not always larger. That is tc 
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say, the normal and the abnormal axillary buds, are alike the con- 
comitants of foKar organs coloured by that chlorophyll which 
habitually favours foliar development. How, then, can it be sup- 
posed that when, out of a flower there is developed a cluster of 
flower-bearing rays, the implied excess of nutrition causes the foliar 
organs to abort ? It is true that very generally in a branched in- 
florescence, the bracts of the several flower-branches are very small 
(iheir smallness being probably due to that defective supply of 
certain chlorophyll-forming matters, which is the proximate cause 
of flowering) ; and it is true that, under these conditions, a flower- 
ing axis of considerable size, for the development of which chloro- 
phyll is less needful, grows from the axil of a dwarfed leaf. But 
the inference that the foliar organ may therefore be entirely sup- 
pressed, seems to me ii-reconcilable with the fact, that the foliar 
organ is always developed to some extent before the axillary bud 
appears. Until it has been shown that in some cases a lateral bud 
first appears, and a foliar organ aftei wards grows out beneath it, to 
form its axil, the conception of an axillary bud of which the foliar 
organ is suppressed, will remain at variance with the established 
truths of development. 


The above originally formed a portion of § 190. I have transferred 
it to the Appendix, partly because it contains too much detail to 
render it fit for the general argument, and partly because the inter- 
pretations being open to some question, it seemed undesirable to risk 
compromising that argument by including them. The criticisms 
passed upon these interpretations have not, however, sufficed to con- 
vince me of their incorrectness. Unfortunately, I have since had no 
opportunity of verifying the above statements by microscopic exami- 
nations, as I had intended. 

Though unable to enforce the inference drawn by further facts 
more minutely looked into, I may add some arguments based on 
facts that are well known. One of these is the fact that the so- 
called axillary bud is not universally axillary — is not universally 
seated in the angle made by the axis and an appended foliar organ. 
In certain plants the axillary bud is placed far above the node, 
half-way between it and the succeeding node. So that not only may 
a segment of a phaenogamic axis be without the axillary bud, but 
the axillary bud, when present, may be removed from that place in 
which, according to Goethe, it necessarily exists. Another fact not 
congruous with the current doctrine, is the common occurrence of 
“adventitious” buds — the buds that are put out from roots and from 
old stems or branches bare of leaves. The name under which they are 
thus classed, is meant to imply that they may be left out of conside- 
ration. Those, however, who have not got a theory to save bv 
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putting anomalies out of sight, may be inclined to think that the 
occurrence of buds where they are avowedly unconnected with 
nodes, and are axillary to nothing, tells very much against the as- 
sumption that every bud implies a node and a corresponding foliar 
organ. And they may also see that the development of these ad- 
ventitious buds at places where there is excess of nutritive mate- 
rials, favours the view above set forth. For if a bud thus arises at 
a place where it is not morphologically accounted for, simply because 
there happens to be at that place an abundance of unorganized pro- 
toplasm ; then, clearly, it is likely that if the mass of protaplasra 
from which a leaf would usually arise, is greatly increased in mass 
bv excess of nutrition, it may develop into an axis instead of a leaf 



APPENDIX B. 


A CHITICTSM OiT PROP. OWEFS THEORY OF THE 
VERTEBRATE SKELETON'. 


[From the British & Foreign Medico-Chiiiurgical Review for Oct., 1858 ] 


I. On the Archetype and Homologies of the Vertehrate Skeleton, By 
Richard Owen, FJtS. — London^ 1848. pp, 172. 

IL Principes dhOsUologie Compares^ ou Recherches sur V Archetype 
et les Homologies du Squelette VertehrL Par Richard Owen. — 
Pans. 

Principles oj Comparative Osteology ; or, Researches on the Arcnetype 
and the Homologies of the Vertehate Skeleton. By Richard 
Owen. 

ni. On the Nature of Limbs. A Discourse delivered on Friday, 
February 9, at an Evening Meeting of the Royal Institution of 
Great Britain. By Richard Owen, F.R.S. — London, 1849. 
pp, 119, 

Judging wlietlier another proves his position is a widely different 
thing from proving youi' own. To establish a general law requires 
an extensive knowledge of the phenomena to be generalized ; but to 
decide whether an alleged general law is established by the evidence 
assigned, requires merely an adequate reasoning faculty. Especially 
is such a decision easy where the premises do not warrant the con- 
clusion. It may be dangerous for one who has but little previous 
acquaintance with the facts, to say that a generalization is demon- 
strated ; seeing that the argument may be one-sided : there may be 
many facts unknown to him which disprove it. Rut it is not 
dangerous to give a negative verdict when the alleged demonstra* 
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tiou is manifestly insufficient. If the data put before him do not 
bear out the inference, it is competent for every logical reader to 
say so. 

From this stand-point, then, we venture to criticize some of 
Professor Owen’s osteological theories. For his knowledge of 
comparative osteology we have the highest respect. Wc belie re 
that no living man has so wide and detailed an acquaintance with 
the bony structure of the Vertebrata, Indeed, there probably has 
never been any one whose information on the subject was so nearly 
exhaustive. Moreover, we confess that nearly all we know of this 
department of biology has been learnt from his lectures and writ- 
ings. We pretend to no independent investigations, but merely to 
such knowledge of the phenomena as he has furnished us with. 
Our position, then, is such that, had Professor Owen simply enun- 
ciated his generalizations, we should have accepted them on his 
authority. But he has brought forward evidence to prove them. 
By so doing he has tacitly appealed to the judgments of his readers 
and hearers — has practically said, “ Here are the facts ; do they 
not warrant these conclusions?” And all we propose to do, is to 
consider whether the conclusions are warranted by the facts brought 
forward. 

Let us first limit the scope of our criticisms. On that division 
of comparative osteology which deals with what Professor Owen 
distinguishes as “ special homologies,” we do not propose to enter. 
That the wing of a bird is framed upon bones essentially parallel to 
those of a mammal’s fore-hmb ; that the cannon-bone of a horse’s 
leg answers to the middle metacarpal of the human hand ; that 
various bones m the skull of a fish are homologous with bones in 
the skull of a man — these and countless similar facts, w^e take to be 
well established. It may be, indeed, that the doctrine of special 
homologies is at present carried too far. It may be that, just as 
the sweeping generalization at one time favoured, that the embryonic 
phases of the higher animals represent the adult forms of lower 
ones, has been found untrue in a literal sense, and is acceptable 
only in a qualified sense ; so the sweeping generalization that the 
skeletons of all vertebrate animals consist of homologous parts, will 
have to undergo some modification. But that this generalization 
is substantially true, all comparative anatomists agree. 

The doctrine which we are here to consider, is quite a separate 
one — that of “ general homologies.” The truth or falsity of this 
may be decided on quite apart from that of the other. Whether 
certain bones in one vertebrate animal’s skeleton correspond with 
certain bones in another’s, or in every other’s, is one question ; and 
whether the skeleton of every vertebrate animal is divisible into a 
series of segments, each of which is modelled after the same type, 
is another question. While the first is answered in the affirmative, 



tlie last may be answered in the negative ; and we propose to give 
reasons why it should be answered m the negative. 

In so far as his theory of the skeleton is concerned, Profcs.-^oi 
O’wen is an avowed disciple of Fkto. At the conclusion ot hi? 
Archetype and Ilmno logics of the Veitebrate Skeleton^ he quoles ap 
provmgly the Platonic hypothesis of ‘‘a sort of models, oi 
moulds in which matter is cast, and which regularly produce t lie 
same nimiber and diversity of species.” The vertebrate form m 
general (see diagram of the Archetypus)^ or else the form of eaiih 
kind of vertebrate animal (see p. 172, where this seems implied), 
Professor Owen conceives to exist as an “ idea ” — an “ arche- 
typal exemplar on which it has pleased the Creator to frame 
certain of his living creatures.” Whether Professor Owen holds 
that the typical vertebra also exists as an “ idea,” is not so 
certain. From the title given to his figure of the ‘‘ ideal typical 
vertebra,” it would seem that he does ; and at p. 40 of his 
Nature of Limbs^ and indeed thimughout his general argument, this 
supposition IS implied. But on the last two pages of the Archetype 
and Homologies, it is distinctly alleged that the repetition of simi- 
hir segments in a vertebral column, and of similar elements in a 
vertebral segment, is analogous to the repetition of similar crystals 
as the result of polarizing force in the growth of an inorganic 
body ; ” it is pointed out that, “ as we descend the scale of animal 
life, the forms of the repeated parts of the skeleton approach more 
and more to geometrical figures ; ” and it is inferred that the 
Platonic lUa. or specific organizing principle or force, would seem 
to be in antagonism with the general polarizing force, and to sub- 
due and mould it m subserviency to the exigencies of the resulting 
specific form.” If Professor Owen’s doctrine is to be understood 
as expressed in these closing paragraphs of his Archetype and Homo- 
logies — if he considers that ‘‘ the Uia ” “ which produces the diver- 
sity of form belonging to living bodies of the same materials,” is 
met by the “ counter-operation” of “the polarizing force pervading 
all space,” which produces “ the similarity of forms, the repetition 
of parts, the signs of unity of organization,” and which is “ subdued ’ 
as we ascend “ in the scale of being ; ” then we may pass on with 
the remark that the hypothesis is too cumbrous and involved to 
have much vraisemblance. If, on the other hand. Professor Owen 
holds, as every reader would suppose from the general tenor of his 
reasonings, that not only does there exist an archetypal or ideal 
vertebrate skeleton, but that there also exists an archetypal or 
ideal vertebra; then he carries the Platonic hypothesis much 
further than Plato does. Plato’s argument, that before any species 
of object was created it must have existed as an idea of the Creative 
Intelligence, and that hence all objects of such species must be 
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iopios of tills original idea, is tenable enough from the anthropo- 
morphic point of view. But while those who, with Plato, think fit 
to base their theory of creation upon the analogy of a carpenter 
designing and making a table, must yield assent to Plato’s inference, 
they are by no means committed to Professor Owen’s expansion of 
it. To say that before creating a vertebrate animal, God must 
have had the conception of one, does not involve saying that God 
gratuitously bound himself to make a vertebrate animal out of seg- 
ments all moulded after one pattern. As tnere is no conceivable 
advantage in this alleged adhesion to a fundamental pattern — as, 
for the fulfilment of the intended ends, it is not only needless, but 
often, as Professor Owen argues, less appropriate than some other 
construction would be (see Nature of Limbs, pp. 39, 40), to sup- 
pose the creative processes thus regulated, is not a little startling. 
Even those whose conceptions are so anthropomorphic as to think 
they honour the Creator by calling him ‘‘ the Great Artificer,” will 
scarcely ascribe to him a proceeding which, in a human artificer, 
they would consider a not very worthy exercise of ingenuiiy. 

But whichever of these alternatives Professor Owen contends for 
— ^whether the typical vertebra is that more or less crystalline figure 
which osseous matter ever tends to assume in spite of “ the or 
organizing principle,” or whether the typical vertebra is itself an 
“ or organizing principle” — ^there is alike implied the belief 
that the typical vertebra has an abstract existence apart from actual 
vertebra. It is a form which, in every endoskeleton, strives to 
embody itself in matter — a form which is potentially present in each 
vertebra ; which is manifested in each vertebra with more or less 
clearness ; but which, in consequence of antagonizing forces, is no- 
where completely realized. Apart from the v.'' - of this 

h 3 pothesis, let ns here examine the evidence which is thought to 
justify it. 

And first as to the essential constituents of the “ ideal typical 
vertebra.” Exclusive of “ diverging appendages ” which it “ may 
also support,” it consists in its typical completeness of the follow- 
ing elements and parts”: — ^A centrum round which the rest are 
arranged in a somewhat radiate manner; above it two neurapopligses 
— converging as they ascend, and forming with the centrum a trian- 
guloid space containing the neural axis ; a neural spine surmounting 
the two neurapophyses, and with them •«>■■]•'' I'r i- the neural arch ; 
below the centrum two hcemapopliyses j-'i'i .i .• spme, forming a 
hsemal arch similar to the neural arch ab'^’""'. the 

hsemal axis ; two pleurapopliyses radiating ^ the 

sides of the centrum ; and two parapophyses diverging from the 
centrum below the pleurapophyses. ‘‘These,” says' Professor 
Owen, “being usually developed from distinct and independenl 



centres, I have termed ‘ autogenous elements.’ ” The remaining 
elements, which he classes as ‘‘ exogenous/’ because they shoot 
out as continuations from some of the preceding elements,” are the 
aiapophyses diverging from the upper part of the centrum as the 
parapophyses do below, and the zygapopJujses which grow out of the 
distal ends of the neurapophyses and hsemapophyses. 

If, now, these are the constituents of the vertebrate segment in 
its typical completeness and if the vertebrate skeleton consists oi 
a succession of such segments ; we ought to have in these con- 
stituents, representatives of all the elements of the vertebrate 
skeleton — at any rate, all its essential elements. Are we then to 
conclude that the “ diverging appendages,” which Professor Owen 
regards as rudimental limbs, and from certain of which he considers 
actual limbs to be developed are typically less important than some 
of the above-specified exogenous parts — say the zygapophyses ? 

That the meaning of this question may be understood, it will be 
needful briefly to state Professor Owen’s theory of The Nature oj 
Limbs ; and such criticisms as we have to make on it must be in- 
cluded in the parenthesis. In the first place, he aims to show that 
the scapular and pelvic arches, giving insertion to the fore and hind 
limbs respectively, are displaced and modified haemal arches, 
originally belonging in the one case to the occipital vertebra, and in 
the other case to some trunk-vertebra not specified. In support of 
this assumption of displacement, carried in some cases to the extent 
of twenty-seven vertebrae, Professor Owen cites certain acknow- 
ledged displacements which occur in the human skeleton to the ex- 
tent of half a vertebra — a somewhat slender justification. But for 
proof that such a displacement has taken place in the scapular arch, 
he chiefly relies on the fact that in fishes, the pectoral fins, which 
are the homologues of the fore-limbs, are directly articulated to 
certain bones at the back of the head, which he alleges are parts 
of the occipital vertebra. This appeal to the class of fishes is 
avowedly made on the principle that these lowest of the Vertehrata 
approach closest to archetypal regularity, and may therefore be 
expected to show the original relations of the bones more nearly. 
Simply noting the facts that Professor Owen does not give us any 
transitional forms between the alleged normal position of the 
scapular arch in fishes, and its extraordinary displacement in thf 
higher Vertehrata ; and that he makes no reference to the embryonic 
phases of the higher Vertehrata^ which might be expected to ex- 
hibit the progressive displacement ; we go on to remark that, in 
the case of the pelvic arch, he abandons his principle of appealing 
to the lowest vertebrate forms for proof of the typical structure. 
In fishes, the rudimentary pelvis, widely removed from the spinal 
column, shows no signs of having belonged to any vertebra ; and 
nere Professor Owen instances the percnnibranchiate Batrachia as 
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exhibiting the typical structure : remarking that “ mammals, birds, 
and reptiles show the rule of connexion, and fishes the exception.” 
Thus in the case of the scapular arch, the evidence afforded by 
fishes is held of great weight, because of their archetypal regularity ; 
while in the case of the pelvic arch, their evidence is rejected as 
exceptional. But now, having, as he considers, shown tlmt these 
bony frames to which die limbs are articulated are modified hmmal 
arches. Professor Owen points out that the lisemal arches habitually 
bear certain “ diverging appendages and he aims to show that 
the “ diverging appendages ” of the scapular and pelvic arches re- 
spectively, are developed into the fore and hind limbs. There are 
several inirect ways in which we may test the probability of this 
conclusion. If these diverging appendages are rudimental limbs ' 
— “ future possible or potential arms, legs, wings, or feet,” we may 
fairly expect them always to bear to the hasmal arches a relation 
such as the limbs do. But they by no means do this. “ As the 
vertebrae approach the tail, these appendages are often transferred 
gradually from the pleurapophysis to the r.-v" or even to 
the centrum and neural arch.” (Arch, and Horn,, p. 93.) Again, 
it might naturally be assumed that in the lowest vertebrate forms, 
where the limbs are but little developed, they would most clearly 
display their alliance with the appendages, or rudimental limbs,” 
by the similarity of their attachments. Instead of this, however, 
Professor Owen’s drawings show that whereas the appendages are 
habitually attached to the pleurapophyses, the limbs, in their earliest 
and lowest phase, alike in fishes and in the Lejndosiren, are articu- 
lated to the hjfimapophyses. Most anomalous of all, however, is 
the process of development. When we speak of one thing as being 
developed out of another, we imply that the parts next to the germ 
are the first to appear, and the most constant. In the evolution of 
a tree out of a seed, there come at the outset the stem and the 
radicle ; afterwards the branches and divergent roots ; and still 
later the hranchlets and rootlets ; the remotest parts being the latest 
and most inconstant. If, then, a limb is developed out of a “ di- 
verging appendage ” of the haemal arch, the earliest and most con- 
stant bones should be the humerus and femur ; next in order of 
time and constancy should come the coupled bones based on these ; 
while the terminal groups of bones should be the last to make their 
appearance, and the most liable to be absent. Yet, as Professor 
Owen himself shows, the actual mode of development is the very re- 
verse of this. At p. 16 of the Archetype and Homologies^ he says : — 

“ The earlier stages m the development of all locomotive extremities are 
permanently retained or represented m the paired fins of fishes. First the 
essential part of the member, the hand or foot, appears ; then the fore-arm 
or leg, both much shortened, flattened, and expanded, as in all fins and all 
embryonic rudiments of limbs i Anally come the humeral and femoral seg- 
ments ; but this stage T have not found attamed in any fish," 
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TIjat is to say, alike in ascending tlirougli tlie Vertehrato, gene* 
fally, and in tracing up the successive phases of a mammalian em- 
bryo. the last-developed and least constant division of the limb, is 
that basic one by which it articulates with the haemal arch. It 
seems to us that, so far from proving his hypothesis, Professor 
Owen’s own facts tend to show that limbs do not belong to the 
vertebrae at all ; that they make their first appearance peripherally ; 
that their development is centripetal ; and that they become fixed 
to such parts of the vertebrate axis as the requirements of the case 
determine. 

But now, ending here this digressive exposition and criticism, 
and granting the position that limbs “ are developments of costal 
appendages,” let us return to the question above put — Why are not 
these appendages included as elements of the “ ideal typical ver- 
tebra ? ” It cannot be because of their comparative inconstancy ; 
for judging from the illustrative figures, they seem to be as con- 
stant as the hsemal spine, which is one of the so-called autogenous 
elements : in the diagram of the Archetypus^ the appendage is re- 
presented as attached to every vertebrate segment of the head and 
trunk, which the haemal spine is not. It cannot be from their com- 
parative unimportance; seeing that as potential limbs they arc 
essential parts of nearly all the Vertebrata — much more obviously 
so than the diapophyses are. If, as Professor Owen argues, the 
divine mind which planned the archetype also foreknew all its 
modifications and if, among these modifications, the development 
of limbs out of diverging appendages was one intended to charac- 
terize all the higher Vertebrata ; then, surely, these diverging ap- 
pendages must have been parts of the ‘‘ ideal typical vertebra.” 
Or, if the “ ideal typical vertebra” is to be understood as a crystal- 
line form in antagonism with the orar.niz.iig principle; then why 
should not the appendages be included among its various offshoots f 
We do not ask this question because of its intrinsic importance. 
We ask it for the purpose of ascertaining Professor Owen’s method 
of determining what are true vertebral constituents. He presents 
us with a diagram of the typical vertebra, in which are included 
certain bones, and from which are excluded certain others. If re- 
lative constancy is the criterion, then there arises the question — 
What degree of constancy entitles a bone to be included ? If re- 
lative importance is the criterion, there comes not only the question 
— What degree of importance suffices ? but the further question 
— How is importance to be measured If neither of these is the 
criterion, then wffiat is it ? And if there is no criterion, does it 
not follow that the selection is arbitrary f 

This question serves to introduce a much wider one : — Has the 

ideal typical vertebra” any essential constituents at all? It mighl 
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naturally lie supposed that though some hones are so rarely 
developed as not to seem worth including, and though some that 
are included are very apt to be absent ; yet that certain others are 
invariable : forming, as it were, the basis of the ideal type. Let 
us see whether the facts bear out this supposition. In iiis ‘‘summai*y 
of modifications of corporal vertebrje” (p. 96), Professor Owen 
says — “ The Imnal spine is much less constant as to its existence, 
and is subject to a much greater range of variety, when present, 
than its vertical homotype above, which completes the neural arch.” 
Again he says — “ The kmiapophpses, as osseous elements of a 
vertebra, are less constant than the pleur apophyses.” And again — 

The pleurapophyses are less constant elements than the neurapo- 
physes.” And again — “Amongst air-breathing vertebrates the 
pleurapophyses of the trunk segments are present only in those species 
in which the septum of the heart’s ventricle is complete and imper- 
forate, and here they are exogenous and confined to the cervical 
and anterior thoracic vertebrae.” And once more, both the neura^ 
pophyses and the neu?^al spine “ are absent under both histological 
conditions, at the end of the tail in most air-breathing vertebrates, 
where the segments are reduced to their central elements.” That 
is to say, of all the peripheral elements of the “ideal typical 
vertebra,” there is not one which is always present. It will be ex- 
pected, however, that at any rate the centrum is constant : the bone 
which “ forms the axis of the vertebral column, and commonly the 
central bond of union of the peripheral elements of the vertebra 
(p. 97), is of course an invariable element. No : not even this Ls 
essential. 

“The centrums do not pass beyond the primitive stage of the notochord 
(undivided column) in the existing lepidosiren, and they retained the like 
rudimental state m every fish whose remains have been found in strata 
earlier than the permian sera in Geology, though the number of vertebrJB is 
frequently indicated in Devonian and Silurian ichthyolites by the fossilized 
neur- and hsemapophyses and their spines ” (p. 96 ). 

Indeed, Professor Owen himself remarks that “the neurapo- 
physes are more constant as osseous or cartilaginous elements of the 
vertebrse than the centrums ” (p. 97). Thus, then, it appears that 
the several elements included in the “ ideal typical vertebra ” have 
various degrees of constancy, and that no one of them is essential 
There is no one part of a vertebra which invariably answers to its 
exemplar in the pattern-group. How does this fact consist with the 
hypothesis ? If the Creator saw fit to make the vertebrate skeleton 
out of a series of segments, all formed on essentially the same model 
— if, for the maintenance of the type, one of these bony segments is 
in many cases formed out of a coalesced group of pieces, where, as 
Professor Owen argues, a single piece would have served as well or 
better ; then we ought to^nd this typical repetition of parts oni- 
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formlj manifested. Without any change of shape, it would obyi 
ously have been quite possible for every actual vertebra to have 
contained all the parts of the ideal one — rudimentally where they 
were not wanted. Even oae of the terminal bones of a mammal’s 
tail might have been formed out of the nine autogenous pieces, 
united by suture but admitting of identification. As, however, 
there is no such uniform typical repetition of parts, it seems to us 
that to account for the typical repetition whicli does occur, by sup- 
posing the Creator to have fixed on a pattern-vertebra, is to ascribe 
to him the inconsistency of forming a plan and then abandoning it. 

If, on the other hand, Professor Owen means that the “ ideal 
typical vertebra” is a crystalline form in antagonism with the 
idea or • l principle;” then we might fairly expect to find 

it most clearly 1’' its crystalline chaiacter, and its full com- 

plement of parts, in those places where the organizing principle 
may be presumed to have ‘‘ subdued ” it to the smallest extent. 
Yet in the VerUhrata generally, and even in Professor Owen’s 
Avclietij^us^ the vertebrae of the tail, which must be considered as, 

if anything, less under the influence of the principle 

than those of the trunk, do not manifest the ’ . . . ■ lore com- 
pletely. On the contrary, as we approach the end of the tail, the 
successive segments not only lose their remaining typical elements, 
but become as uncrystallme-looking as can be conceived. 

Supposing, however, that the assumption of suppressed or unde- 
veloped elements be granted — supposing it to be consistent with 
the hypothesis of an “ ideal typical vertebra,” that the constituent 
parts may severally be absent in greater or less number, sometimes 
leaving only a single bone to represent them all ; may it not be that 
such parts as are present, show their respective typical natures by 
some constant character : say their mode of ossification ? 

To this question some parts of the Archetype and Homologies seem 
to reply, “ Yes;” while others clearly answer, “ No.” Criticising 
the opinions of Geofiroy St. Hilaire and Cuvier, who agreed in 
thinking that ossification from a separate centre was the test of a 
separate bone, and that thus there were as many elementary bones 
in the skeleton as there were centres of ossification, Professor Owen 
points out that, according to this test, the human femur, which is 
ossified from four centres, must be regarded as four bones ; while 
the femur in birds and reptiles, whicli is ossified from a single 
centre, must be regarded as a single bone. Y'et, on the other hand, 
he attaches weight to the fact that the skull of the human foetus 
presents “ the same ossific centres ” as do those of the embryo kan- 
garoo and the young bird {Nature of Limhs^ p. 40.) And at p. 
104 of the Homologies^ after giving a number of instances, he says — 

* These and the like correspondences between the points of ossification ol 
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the human foetal aheleton, and the separate bones of the aiiilt skeletons of 
inferior animals, are pregnant with inteicst, and rank among the most sti iking 
illubtiatioas of unity of plan m the veitebiate oiganization.” 

It is triie that on the following page he seeks to explain this 
seeming contradiction by distmguisMiig 

“between those centres of ossification thatha\e homological relations, and 
those that have teleological ones — i e , between the se[)aiate points of oshiliea- 
tion of a human bone winch typify veitebral elements, often permanently dis- 
tinct bones in the lower animals fand the separate points whicdi, without such 
signification, facilitate the progress of osteogeny, and have for their obvious 
filial cause the well-being of the growing aniiikil.” 

But if there are thus centres of ossification which have homo- 
logical meanings, and others winch have not, there arises the ques- 
tiein — How are they always to be distinguished? Evidently in- 
dependent ossification ceases to be a homological test, if there ai’e 
independent ossifications that have nothing to do with the homo- 
logies. And this becomes the more evident when we learn that 
there are cases where neither a homological nor a teleological 
meaning can be given. Among various modes of ossification of the 
centrum, Professor Owen points out that “ the body of the human 
atlas is sometimes ossified from two, rarely from three, distinct 
centres placed side by side (p. 89) ; while at p. 87 he says : — “ In 
osseous fi.shes I find that the centrum is usually ossified from six 
points/* It IS clear that tins mode of ossification has here no homo- 
logical signification ; and it would be difficult to give any teleo- 
logical reason why the small centrum of a fish should have more 
centres of ossification than the large centrum of a mammal The 
truth is, that as a criterion of the identity or individuality of a bone, 
mode of ossification is quite untrustworthy. Though, in his ideal 
typical vertebra,” Professor Owen delineates and classifies as sepa- 
rate “ autogenous ” elements, those parts which are usually 
developed from distinct and independent centres and though by 
doing so he erects this characteristic into some sort of criterion ; 
yet Ms own facts show it to be no cntoriou. The iMiMnojfiiy-c'- 
are classed among the autogenous elements ; yet they are auto- 
genous in fishes alone, and in these only in the trunk veriebrm, 
while in all air-breathing vertebrates they are, when present at all, 
exogenous. The neurapophyses, again, “ lose their primitive in- 
dividuality by various kinds and degrees of confluence:’' in the 
fails of the higher Vertebrata they, m common with the neural 
spine, become exogenous. Nay, even the centrum may lose its 
autogenous character. Descritiing how, in some batrachiuus, 

the ossification of the centrum is completed by an extension of 
bone from the bases of the ’ " ■ \ ’ effects also the 

coalescence of these with the i' * Owen adds : — - 

“ In Pelohates ft wifi and Pdobates aaltnpes, Muller found the en* 
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tire centrum ossified from this source, without any independeni 
points of ossification ” (p. 88). That is to say, the centrum is in 
these cases an exogenous process of the neurapophyses. We see, 
then, that these so-called typical elements of vertebrre have no 
constant developmental character by which they can be identified. 
Not only are they undistinguishable by any specific test from other 
bones not included as vertebral elements ; not only do they fail to 
show their typical characters by their constant presence ; but, 
?vhen present, they exhibit no persistent marks of individuality. 
The central element may be ossified from six, four, three, or two 
points ; or it may have no separate point of ossification at all : 
and similarly with various of the peripheral elements. The whole 
group of bones forming the “ideal typical vertebra” may severally 
have their one or more ossific centres ; or they may, as in a mam- 
mars tail, lose their individualities in a single bone ossified from 
one or two points. 

Another fact which seems very difficult to reconcile with the 
hypothesis of an “ ideal typical vertebra,” is the not infrequent 
presence of some of the typical elements in duplicate. Not only, 
as we have seen, may they severally be absent ; but they may seve- 
rally be present in greater number than they should be. When we 
see, in the ideal diagram, one centrum, two neurapophyses, two 
pleurapophyses, two hsemapophyses, one neural spine, and one 
haemal spine, we naturally expect to find them always bearing to 
each other these numerical relations. Though we may not be 
greatly surprised by the absence of some of them, we are hardly 
prepared to find others multiplied. Yet such cases are common. 
Thus the neural spine “ is double in the anterior vertebrae of some 
fishes” (p. 98). Again, in the abdommal region of extinct saurians, 
and in crocodiles, “ the freely-suspended haemapophyses are com- 
pounded of two or more overlapping bony pieces” (p. 100). Yet 
again, at p. 99, we read — “ I have observed some of the expanded 
pleurapophyses m the great Testudo elephantopus ossified from two 
centres, and the resulting divisions continuing distinct, but united 
by suture.” Once more “ the neurapophyses, which do not advance 
beyond the cartilaginous stage in the sturgeon, consist in that fish 
of two distinct pieces of cartilage ; and the anterior pleurapophyses 
also consist of two or more cartilages, set end on end” (p. 91). 
And elsewhere referring to this structure, he says : — 

** Vegetative repetition of peiivertebral parts not only manifests itself in 
the composite neurapophyses and pleurapophyses, hut in a small accessory 
(mterneural) caitilage, at the fore and back part of the base of the neura- 
Dopliysis ; and by a similar (interhsemal) one at the fore and hack part of 
most of the parapophyses ” (p 87 ). 

Thus the neural and haemal spines, thr. neurapophyses, the pleu- 

03 
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rs.])ophysGs, tli6 may sever iilly consist, of t^pvo or more 

pieces. This is not ail : tiie iiRe is true even of the centrums. 

‘‘In Heptanchus {SqiiaUs cinerezis) the vertebral centres are feebly and 
vegetatively marked out by numerous slender nngs of hard^ cartilage in the 
notochordal capsule, the number of vertebrae being more dctinitely indicated 
by the neurapophyses and . . In the piked dog-lish 

[Acanthiae) and the spotted . ■ ' _* the vertebral centres coin- 

cide m number with the neural arenes (p. oTj. 

Is it not strange that the pattern vertebra should be so little ati- 
liered to, that each of its single typical pieces may be transformed 
inlo two or three ? 

But there are still more startling departures from the alleged 
type. The numerical relations of the elements vary not only in 
this way, but in tbe opposite way. A given part may be present 
not only in greater number than it should be, but also in less. In 
tbe tails of bomocercal fishes, the centrums “ are rendered by cen- 
tripetal shortening and bony confluence fewer in number than the 
persistent, neural, and hsemal arches of that part ” — that is, tlici e 
is only a fraction of a centrum to each vertebra. Nay, even this 
is not the most heteroclite structure. Paradoxical as it may seem, 
there are cases in which the same vertebral element is, considered 
under different aspects, at once m excess and defect. Speaking of 
the hgemal spine, Professor Owen says : — 

“ The horizontal extension of this vertebral element is sometimes accom- 
panied by a median division, or in other words, it is ossitied from two 
lateral centres ; this is seen in the development of parts of the human 
sternum , the same vegetative character is constant in the broader thoracic 
hifimal spines of birds j though, sometimes, as e g.f in the struthionidie, 
ossification extends from the same lateral centre Imgthiwie—i.e , forwards and 
backwards^ calcifying the connate cartilaginous homologues of halves of four 
or five hwmal spines, before these finally coalesce with their fellows at the 
median line ’’ (p. 101). 

So that the sternum of the ostrich, which according to the hypo- 
thesis, should, in its cartilaginous stage, have consisted of four or 
five transverse pieces, answering to the vertebral segments, and 
should have been ossified from four or five centres, one to each 
cartilaginous piece, shows not a trace of this structure; but in- 
stead, consists of two longitudinal pieces of cartilage, each ossified 
from one centre, and finally coalescing on the median line. These 
four or five haemal spines have at the same time doubled their in- 
dividualities transversely, and entirely lost them longitudinally I 

There still remains to be considered the test of relative position. 
It might be held that, spite of all the foregoing anomalies, if the 
fcypic^ parts of the vertebrae always stood towards each otJier in 
the same relations — always preserved the same connexions, some- 
thing like a case would be made out. Doubtless, relative position 



IR an important point ; and it is one on which Professor Owen rnani^ 
festly places great dependence. Jn his discussion of “ moot cases 
of special homology,” it is the general test to which he appeals. 
The typical natures of the alisphenoid, the mastoid, the orbito- 
sphenoid, the prefrontal, the malar, the squamosal, &c., he deter- 
mines almo^^t wholly by reference to the adjacent nerve-perforations 
and the articulations with neighbouring bones (see pp. 19 to 72) i 
the general form of the argument being — This bone is to be classed 
as such or such, because it is connected thus and thus with these 
others, which are so and so. Moreover, by putting forth an ideal 
typical vertebra,” consisting of a number of elements standing 
towards each other in certain definite arrangement, this persistency 
of relative position is manifestly alleged. The essential attribute 
of this group of bones, considered as a typical group, is the con- 
stancy in the connexions of its parts : change the connexions, and 
the type is changed. But the constancy of relative position thus 
tacitly asserted, and appealed to as a conclusive test in “ moot 
cases of special homology,” is clearly negatived by Professor 
Owen’s own facts. Por instance, in the “ ideal typical vertebra,” 
the haemal arch is represented as formed by the two hsemapophyses 
and the hmmal spine; but at p. 91 we are told that 

The contracted haemal arch m the caudal region of the body may be 
fo; med by different elements of the typical vertebra; e y., by the para- 
pephyses (fishes generally) ; by th( • p ■ . ' . 

pjrapophyses and ’ ’ ^ ‘ hsemapo- 

pliyses, shortened . . , . iculated with the centrums (reptiles and 

mammals}.” 

And further, in the thorax of reptiles, birds, and mammals, “ the 
hasmapophyses are removed from the centrum, and are articulated to 
the distal ends of the pleurapophyses ; the bony hoop being com- 
pleted by the intercalation of the haemal spine ” (p. 82). So that 
there are five different ways in which the haemal arch may be formed 
— four modes of attachment of the parts different from that shown 
m the typical diagram ! Nor is this all. The pleurapophyses ‘‘ may 
be quite detached from their proper segment, and suspended to the 
haemal arch of another vertebra;” as we have already seen, the 
entire haemal arch may be detached and removed to a distance, 
sometimes reachmg the length of twenty-seven vertebrae ; and, even 
more remarkable, the ventral fins of some fishes, which theoretically 
belong to the pelvic arch, are so much advanced forward as to bo 
aiticulated to the scapular arch — “the ischium elongating to join 
the coracoid.” With these admissions it seems to us that relatnc 
position and connexions cannot be appealed to as tests of homology, 
Dor as evidence of any original type of vertebra. 

In no class of facts, then, do we find a good foundation for the 
hypothesis of aq “ideal typical vertebra,” There is no one con- 
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ceivable attribute of this archetypal form which is habitually realised 
by actual vertebrae. The alleged group of true vertebral elements 
is not distingmshed in any specified way from bones not included in 
it. Its members have various degrees of inconstancy ; are rarely 
all present together ; and no one of them is essential They are 
severally developed in no uniform way : each of them may arise 
either out of a separate piece of cartilage, or out of a piece con- 
tinuous with that of some other element ; and each may be ossified 
from many independent points, from one, or from none. Not only 
may their respective individualities be lost by absence, or by con- 
fluence with others ; but they may be doubled, or tripled, or halved, 
or may be multiplied in one direction and lost in another. The en- 
tire group of typical elements may coalesce into one simple bone 
representing the whole vertebra ; and even, as in the terminal piece 
of a bird’s tail, half-a-dozen vertebrae, with all their many elements, 
may become entirely lost in a single mass. Lastly, the respective 
elements, when present, have no fixity of relative position : sundry 
of them are found articulated to various others than those wnth 
which they are typically connected ; they are frequently displaced 
and attached to neighbouring vertebrse ; and they are even removed 
to quite remote parts of the skeleton. It seems to us that if this 
want of congrnity with the facts does not disprove the hypothesis, 
no such hypothesis admits of disproof. 

Unsatisfactory as is the evidence in the case of the trunk and 
tail vertebrae, to which we have hitherto confined ourselves, it is far 
worse in the case of the alleged cranial vertebrae. The mere fact 
that those who have contended for the vertebrate structure of the 
skull, have differed so astonishingly in their special interpretations 
of it, is enough to warrant great doubt as to the general truth of 
their theory. Trom Professor Owen’s history of the doctrine of 
general homology, we gather that Dumeril wrote upon “ la tete 
consideree comme une vertebre;” that Kielmeyer, “instead of 
calling the skull a vertebra, said each vertebra might be called a 
skull;” that Oken recognized in the skull three vertebrae and a 
rudiment ; that Professor Owen himself makes out four vertebrae ; 
that Goethe’s idea, adopted and developed by Cams, was, that the 
skull is composed of six vertebrae ; and that Geoffroy St. Hilaire 
divided it into seven. Does not the fact that different comparative 
anatomists have arranged the same group of bones into one^ thrce^ 
four^six^ and seven vertebral segments, show that the mode of de- 
termination is arbitrary, and the conclusions arrived at fanciful‘s 
May we not properly entertain gj-eat doubts as to any one scheme 
being more vahd than the others ? And if out of these conflicting 
schemes we are asked to accept one, ought we not to accept it only 
on the production of some thoroughly conclusive proof — ^somf 
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rigorous test showing irrefragablj that the others must be wrong 
and tliis alone right? Evidently where such contradictory opinions 
have been formed by so many competent judges, we ought, before 
deciding in favour of one of them, to have a clearness of demon- 
stration much exceeding that required m any ordinary case. Let 
us see whether Professor Owen supplies us with any such clearness 
of demonstration. 

To brmg the first or occipital segment of the skull into corre- 
spondence with the “ ideal typical vertebra,” Professor Owen argues, 
in the case of the fish, that the parapophyses are displaced^ and 
wedged between the neurapophyses and the neural spine — removed 
from the hmmal arch and built into the upper part of the neural 
arch. Further, he considers that the pleurapophyses are teleologi- 
^ally compound. And then, in all the higher vertebrata, he all(5ges 
that the haemal arch is separated from its centrum, taken to a dis- 
tance, and transformed into the scapular arch. Add to which, he 
says that in mammals the displaced parapophyses are mere processes 
of the neurapophyses (p. 133) : these vertebral elements, typically 
belonging to the lower part of the centrum, and in nearly all cases 
confluent with it, are not only removed to the far ends of elements 
placed above the centrum, but have become exogenous parts of them 1 

Conformity of the second or parietal segment of the cranium with 
the pattern- vertebra, is produced thus : — The petrosals are excluded 
as being partially- ossified sense-capsules, not forming parts of the 
true vertebral system, but belonging to the “ splanchno-skeleton.” 
A centrum is artificially obtained by sawing in two the bone which 
serves in common as centrum to this and the preceding segment ; and 
this though it is admitted that in fishes, where their individualities 
ought to be best seen, these two hypothetical centrums are not 
simply coalescent, but connate. Next, a similar ai bitr ary bisection 
is made of certam elements of the haemal arches. And then, “ the 
prmciple of vegetative repetition is still more manifest in this arch 
than in the occipital one each pleurapophysis is double ; each 
haemapophysis is double ; and the haemal spine consists of six pieces ! 

The interpretation of the third and fourth segments being of the 
same general character, need not be detailed. The only point 
calling for remark being, that in addition to the above various 
modes of getting over anomalies, we find certain bones referred to 
the dermo-'Skeleton. 

Now it seems to us, that even supposing no antagonist interpre- 
tations had been given, an hypothesis reconcilable with the facta 
only by the aid of so many questionable devices, could not be con- 
sidered satisfactory ; and that when, as in this case, various com- 
parative anatomists have contended for other interpretations, the 
character of this one is certainly not of a kind to warrant the re- 
jection of the others in its favour; but rather of a kind to niak« 
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ns doTsbt tbe possibility of all snch interpretations. The questiou 
which naturally arises is, whether by proceeding after this fashion, 
groups of bones might not be arranged into endless typical forms. 
If, when a given element was not in its place, we were at liberty to 
consider it as supp'i essed, or connate with some ■ ’ ’ • j element, 

or 7 ‘emoved to some more or less distant positi , - , ■ ‘ inding a 
bone in excess, we might consider it, now as part of the dennc^ 
skeleton^ now as part of the splanch no-skeleton, now as t) ansphin^ed 
from its typical position, now as resulting from vegetative repetition, 
and now as a bone teleologically coinpoinid (for these last two are 
intrinsically different, though often used ))y Professor Owen as 
equivalents); — if, in other cases, a bone might be regarded as 
spurious (p. 91), or again as having usurped the place of another ; — 
if, we say, these various libeidies were allowed us, we should not 
despair of reconciling the facts with various diagrammatic types 
besides that adopted by Professor Owen. 

When, in 1851, we attended a course of Professor Owen’s lectmcs 
on Comparative Osteology, beginning though we did in the attitude 
of discipleship, our scepticism grew as we listened, and reached its 
climax when we came to the skull ; the reduction of wdiich to the 
vertebrate structure, reminded us very much of the interpretation 
of prophecy. The delivery, at the Royal Society, of the Croonian 
Lecture for 1858, in which Professor Huxley, confirming tlie state- 
ments of several German anatomists, has shown that the facts of 
embryology do not countenance Professor Owen’s views respecting 
the formation of the cranium, has induced us to reconsider the verte- 
bral theory as a whole. Closer examination of Professor Owen's 
doctrines, as set forth in his works, has certainly not removed tiio 
scepticism generated years ago by his lectures. On the contrary, 
that scepticism has deepened into disbelief. And we venture to think 
that the evidence above cited sliows this disbelief to be warranted. 

There remains the question — What general views are we to take 
respecting the vertebrate structure ? If the hypothesis of an “ ideal 
typical vertebra” is not justified by the facts, how are we to under- 
stand that degree of similarity which vertebras display 

We believe the explanation is not far to seek. All that our space 
will here allow, is a brief indication of what seems to us the natura 
view of the matter. 

Professor Owen, in common with other compai alive anatomists, 
regard? vUe divergences of individual vertebrae from the average 
forn\ as due to adaptive modifications. Jf here one vertebral elc 
meat is lai-gely developed, while elsewhere it is small — if now the 
form, now the position, now the degree of coalescence, of a given 
part varies ; it is that the local requirements have involved this 
change. The entire teaching of comparative osteology implies thaf 
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Jifferences in the conditions of the respective vertebrae necessitate 
differences in their structures. 

Now, it seems to us that the first step towards a rigdit conception 
of the phenomena, is to recognize this general law in its converse 
application. If vertebi m are unhke in proportion to the unlikeness 
of tlieii’ circumstances, then, by implication, they will be lilce m pro- 
portion to the likeness of their circumstances. While successive 
segments of the same skeleton, and of different skeletons, are ail in 
some respects more or less differently acted on by incident forces, 
and are therefore required to be more or less different; they are 
all, in other respects, similarly acted on by incident forces, and are 
therefore required to be more or less similar. It is impossible to 
deny that if ifferences in the mechanical functions of the vertebrse 
involve differences in their forms ; then, community in them mechani- 
cal functions, must involve community in theii forms. And as we 
know that throughout the Vertebrata generally, and in each vertebrate 
animal, the vertebrae, amid all their varying circumstances, have a 
certain community of function, it follows necessarily that they will 
have a certain general resemblance — there will recur that average 
shape which has suggested the notion of a pattern vertebra. 

A glance at the facts at once shows their harmony with this 
conclusion. In an eel or a snake, where the bodily actions are such 
as to involve great homogeneity in the mechanical conditions of tho 
vertebrae, the series of them is comparatively homogeneous. On the 
contrary, in a mammal or a bird, where there is considerable hetero- 
geneity in their chcumstances, their similarity is no longer so great. 
And if, instead of comparing the vertebral columns of diffeient 
animals, we compare the successive vertebras of any one animal, we 
recognize the same law. In the segments of an individual spine, 
where is there the greatest divergence from the common mechanical 
conditions ? and vhere may we therefore expect to find the widest 
departure from the average form ? Obviously at the two extremities. 
And accordingly it is at the two extremities that the ordinary struc- 
ture is lost. 

Still clearer becomes the truth of this view, when we consider the 
genesis of the vertebral column as displayed throughout the ascend- 
ing grades of the Vertebrata, In its first embryonic stage, the spine 
is an undivided column of flexible substance. In the early fishes, 
wliilo some of the peripheral elements of the vertebrae were marked 
out, the central axis was still a continuous unossified cord. And 
thus we have good reason for thinking that in the primitive verte- 
brate animal, as in the existing Amphioxus^ the notochord was per- 
sistent, The production of a higher, more powerful, more active 
creature of the same type, by whatever method it is conceived to 
have taken place, involved a change in the notochordal structure. 
Greater muscular endowments presupposed a firmer internal fulcrum 
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—a less yielding central axis. On the other hand, for the central 
axis to have become firmer while remaining continuous, would hai'o 
entailed a stiffness incompatible with the ^ creature’s movements. 
Hence, increasing density of the central axis necessarily \\ ent hand 
in hand with its segmentation; for strength, ossification was re- 
quired ; for flexibility, division mto parts. The production of ver- 
tebrae resulting thus, there obviously would arise among them a 
general likeness, due to the similarity in their mechanical conditioub, 
and more especially the muscular forces bearing on them. And then 
observe, lastly, that where, as in the head, the teraiinal position and 
the less space for development of muscles, entailed smaller lateral 
bendmgs, the segmentation would naturally be less decided, ^ less 
regular, and would be lost as we aiiproaclied the front of the 
head. 

But, it may be replied, this hypothesis does not explain all the 
facts. It does not tell us why a bone whose fuiiction^ in a given 
animal requires it to be solid, is formed not of a single piece, but liy 
the coalescence of several pieces, which in other creatures are sepa- 
rate ; it does not account for the frequent manifestations of unity ol 
plan in defiance of teleological requirements. Tins is quite tiuie. 
But it IS not true, as Professor Owen argues respecting such cases, 
that “ if the principle of special adaptation fails to explain them, and 
we reject the idea that these correspondences are manifestations of 
some archetypal exemplar, on winch it has pleased the Oreator to 
frame certain of his hvmg creatures, there remains only the alterna- 
tive that the organic atoms have concurred fortuitously to produce such 
harmony.” This is not the only alternative : there is another, which 
Professor Owen has overlooked. It is a perfectly tenable supposi- 
tion that all higher vertebrate forms have arisen by the supei posing of 
adaptations upon adaptations. Either of the two antagonist cosmo- 
gomes consists with this supposition. If, on the one hand, we con- 
ceive species to have resulted from acts of special creation ; then it 
is quite a fair assumption that to produce a higher vertebrate animal, 
the Creator did not begin afresh, but took a lower vertebrate animal, 
and so far modified its pre-existing parts as to fit them for the new 
requirements ; in which case the original structure would show itself 
through the superposed modifications. If, on the other hand, 
we conceive species to have resulted by gradual dilferentiatious 
under the influence of changed conditions; then, it would mani- 
festly follow that the higher, heterogeneous forms, would bear 
traces of the lower and more homogeneous forms from which they 
were evolved. 

Thus, besides finding that the hypothesis of an “ ideal typical 
vertebra” is irreconcilable with the facts, we find that the facts are 
interpretable without gratuitous assumptions. The average com- 
munity of form which vertebra? display, is explicable as resulting 
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from natural causos. And those typical similarities which are trace* 
ablo under adaptive modifications, must obviously exist if, through* 
out creation in general, there has gone on that continuous super 
poi ing of modifications upon modifications which goes on in every 
unfolding organism. 


[ I might with propriety have added to the foregoing criticisms, 
the remark that Professor Owen has indirectly conferred a great 
benefit by the elaborate investigations he has made with the view of 
establishing his hypothesis. He has liimself very conclusively proved 
that the teleological interpretation is quite ii reconcilable with the 
facts. In gathering together evidence in support of his own con- 
ception of archetypal forms, he has disclosed adverse evidence which 
I think shows his conception to be untenable. The result is that 
the field is left clear for the hypothesis of Evolution as the only 
tenable one,] 
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[From the Tkanractions op the Linnean Society, vol. xxv J 


KY. On Circidatlon and tJie Formation of Wood in Flants, By 
Herbert Spencer, Esq, Commmicatcd hij George Busic, 
Esq,, FRS,, See, L.S, 


Read Marcli 1st, 1866. 

Opinions respecting the functions of the vascular tissues in plants 
appear to make but little progress towards agreement. Tlie suppo- 
sition that these vessels and strings of partially-united cells, lined 
with spiral, annular, reticulated, or other frameworks, arc carriers 
of the plant-juices, is objected to on the ground tliat they often 
contain air: as the presence of air arrests the movement of blood 
through arteries and veins, its presence in the ducts of stems and 
petioles is assumed to unfit them as channels for wsnp. On the 
other hand, that these structures have a respiratory ofiice, as some 
have thought, is certainly not more tenable, since, if the presence 
of air in them negatives the belief that their function is to divS- 
tribute liquid, the presence of liquid in them equally negatives the 
belief that their function is to distribute air. Nor can'^iny better 
defence be made for the hypothesis which I find propounded, that 
these parts serve “ to give strength to the parenchyma.” Tubes 
with fenestrated and reticulated internal skeletons have, indeed, 
some power ^ 'i.. tissue through which they pass; but 

tubes lined wit]: v * „ ^ can yield extremely little support, 

while tubes lined with annuli, or spirals alternating with annuli, can 
yield no support whatever. Though all these types of internal 
framework are more or less efficient for pro^'C’fi'inr closure by 
lateral pressure, they are some of them quite useless for holding 
up the mass through which the vessels pass ; and the best of tliem 
are for this purpose mechanically inferior to the simple cyliiuler. 
The same quantity of matter made into a continuous tube would be 
more effective in giving stiftnossto the cellular tissue around it. 

In the absence of any feasible alternative, the hypothesis that 
these vessels are distributors of sap claims reconsideration. The 
abjections are not, I think, so serious as they seem. The ImbItuaJ 
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presence of air in the ducts that traverse wood, can scarcely be 
held anomalous if when the wood is formed their fumtion ceases. 
The canals which ramify through a Stag’s horn, contain air after 
the Stag’s horn is fully developed; but it is not thereby rendeied 
doubtful 'whether it is the function of arteries to convey blood. 
A gain, that air should frequently be found even in the vessels of 
petioles and leaves, will not appear remarkable when we call to 
mind the conditions to 'which a leaf is subject. Evaporation is 
going on from it. The thinner liquids pass by osmose out of the 
vessels into the tissues containing the liquids thickened by evapora- 
tion. And as the vessels are thus continually drained, a di*aught is 
made upon the liquid contained in the stem and roots. Suppose 
that this draught is unusually great, or suppose that around the 
roots there exists no adequate supply of moisture. A state of 
capillary tension must result — a tendency of the liquid to pass into 
the leaves resisted below by liquid cohesion. Now, had the vessels 
impermeable coats, only their upper extremities would under these 
conditions be slowly emptied. But their coats, in common with all 
the surrounding tissues, are permeable by air. Hence, under this 
state of capillary tension, air will enter ; and as the upper ends of 
the tubes, being both smaller in diameter and less porous than the 
lower, will retain the liquids 'wuth greater tenacity, the air will 
enter the wider and more porous tubes below — the ducts of the 
stem and branches. Thus the entrance of air no more proves that 
these ducts are not sap-carriers, than does the emptiness of tropical 
river-beds in the dry season prove that they are not channels for 
water. There is, however, a difficulty which seems more serious. 
It is said that air, when present in these minute canals, must be a 
great obstacle to the movement of sap through them. The investi- 
gations of Jamin have shown that bubbles in a capillary tube resist 
the passage of liquid, and that their resistance becomes very great 
when the bubbles are numerous — reaching, in some experiments, as 
much as three atmospheres. Nevertheless the inference that any 
such resistance is offered by the air-bubbles in the vessels of a 
plant, is, I think, an erroneous one. What happens in a capillary 
tube having impervious sides, with which these experiments were 
made, will by no means happen in a capillary tube having pervious 
pides. Any pressure brought to bear on the column of liquid con- 
Ui’ied in the porous duct of a plant, must quickly cause the exjml- 
si:n of a contained air-bubble through the minute openings in the 
coats of the duct. The greater molecular mobility of gases than 
liquids, implies that air will pass out far more readily than sap. 
Whilst, therefore, a slight tension on the column of sap 'will cause 
it to part and the air to enter, a slight pressure upon it will force 
out the air and reunite the divided parts of the column. 

To obtain data for an opinion on this vexed question, I have 
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lately been experimenting on the absorption of dyes by plants- So 
far as 1 can learn, experiments of this kind have most, if not all of 
them, been made on stems, and, as it would seem from the results, 
on stems so far developed as to contain all their characteristic 
structures. The first experiments I made myself were on such 
parts, and yielded evidence that served but little to elucidate 
matters. It was only after trying like experiments with leaves of 
different ages and different characters, and with undeveloped axes, 
as well as with axes of special kinds, that comprehensible results 
were reached ; and it then became manifest that the appearances 
presented by ordinary stems when thus tested, are in a great degree 
misleading. Let me briefly indicate the differences. 

If an adult shoot of a tree or shrub be cut off, and have its lower 
end placed in an alumed decoction of logwood or a dilute solution 
of magenta,* the dye will, in the course of a few hours, ascend to a 
distance varying according to the rate of evaporation from the 
leaves. On making longitudinal sections of the part traversed by 
it, the dye is found to have penetrated extensive tracts of the 
woody tissue ; and on making transverse sections, the openings of 
the ducts appear as empty spaces in the midst of a deeply-coloured 
prosenchyma. It would thus seem that the liquid is carried up the 
denser parts of the vascular bundles ; neglecting the cambium layer, 
neglecting the central pith, and neglecting the spiral vessels of the 
medullary sheath. Apparently the substance of the wood has 
afforded the readiest channel. When, however, we examine these 
appearances critically, we find reasons for doubting this conclusion. 
If a transverse section of the lower part, into which the dye passed 
first and has remained longest, be compared with a transverse sec- 
tion of the part which the dye has but just reached, a marked 
difference is visible. In the one case the whole of the dense tissue 
is stained ; in the other case it is not. This uneven distribution of 
stain in the part which the dye has incompletely permeated is not 
at random ; it admits of definite description. A tolerably regular 
continuous ring of colour distinguishes the outer part of the wood 
from the inner mass, implying a passage of liquid up the elongated 
cells next the cambium layer. And the inner mass is coloured more 
round the mouths of the pitted ducts than elsewhere : the dense 
tissue is darkest close to the edges of these ducts ; the colour fades 
away gradually on receding from their edges ; there is most colour 
where there are several ducts together ; and the dense tissue which 

These two dyes have affinities for different components of the tissues, 
RTid may be advantageously used in different cases Magenta is rapidly 
taken up by woody matter and other secondary deposits , while logwood 
colours the cell-membranes, and takes but reluctantly to the substances 
seized by magenta By trying both of them on the same structure, we may 
guard oui selves against any error arising from selective combination. 
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Is fully dyed for some space, is that which lies between two or more 
ducts. These are indications that while the layer of pitted cells 
next the cambium has served as a channel for part of the liquid, the 
rest has ascended the pitted ducts, and oozed out of these into the 
prosenchyma around. And this conclusion is confirmed by the 
contrast between the appearances of the lowest part of a shoot 
under different conditions. For if, instead of allowing the dye 
time for oozing through the prosenchyma, the end of the shoot be 
just dipped into the dye and taken out again, we find, on making 
transverse sections of the part into which the dye has been rapidly 
taken up, that, though it has diffused to some distance round the 
ducts, it has left tracts of wood between the ducts uncoloured — a 
difference which would not exist had the ascent been through the 
substance of the wood. Even still stronger is the confirmation 
obtained by using one dye after another. If a shoot that has ab- 
sorbed magenta for an hour be placed for five minutes in the log- 
wood decoction, transverse sections of it taken at a short distance 
from its end show the mouths of the ducts surrounded by dark 
stains in the midst of the much wider red stains. 

Based on these comparisons only, the inference pointed out has 
little weight; but its weight is increased by the results of experi- 
ments on quite young shoots, and shoots that develope very little 
wood. The behaviour of these corresponds perfectly with the ex- 
pectation that a liquid will ascend capillary tubes in preference to 
simple cellular tissue or tissue not differentiated into continuous canals. 
The vascular bundles of the medullary sheath are here the only 
channels which the coloured liquid takes. In sections of the parts 
up to which the dye has but just reached, the spiral, fenestrated, 
scalariform, or other vessels contained in these bundles are alone 
coloured ; and lower down it is only after some hours that such an 
exudation of dye takes place as suffices partially to colour the other 
substances of the bundle. Further, it is to be noted that at the 
terminations of shoots, where the vessels are but incompletely formed 
out of irregularly-] oined fibrous cells which still retain their original 
shapes, the dye runs up the incipient vessels and does not colour in 
the smallest degree the surrounding tissue. 

Experiments with leaves bring out parallel facts. On placing in 
a dye a petiole of an adult leaf of a tree, and putting it before the 
file to accelate evaporation, the dye will be found to ascend the 
midrib and veins at various rates, up even to a foot per hour. At 
first it is confined to the vessels ; but by the time it has reached the 
point of the leaf, it will commonly be seen that at the lower part it 
has (Mused itself into the sheaths of the vessels. In a quite young 
leaf from the same shoot, we find a much more rigorous restriction 
of the dye to the vessels. On maldng oblique sections of its petiole, 
midiib, and veins, the vessels have the appearance of groups ol 
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sharply dehiied coloured rods imbedded in the green prosenchyma ? 
and this marked contrast continues with scarcely an appreciable 
change after plenty of time has been allowed for exudation. 

The facts thus grouped and thus contrasted seem, at first sight, 
to imply that while they are young the coats of these ramifying 
canals lined with spiral or allied structures are not readily perme- 
able, but that, becoming porous as they grow old, they allow the 
liquids they carry to escape with increasing facility ; and hence a 
possible interpretation of the fact that, in the older parts, the stain- 
ing of the tissue around the vessels is so rapid as to suggest that the 
dye has ascended directly through this tissue, whereas in the younger 
parts the reverse appearance necessitates the reverse conclusion. 
But now, is this difference determined by difference of age, or is it 
otherwise determined The evidence as presented in ordinary stems 
and leaves shows us that the parts of the vascular system at which 
there is a rapid escape of dye are not simply older parts, but are 
parts where a deposit of woody matter is taldng place. Is it, then, 
that the increasing permeability of the ducts, instead of being 
directly associated with their increasing age, is directly associated 
with the increasing deposit of dense substance around them 1 

To get proof that this last connexion is the true one, we have 
but to take a class of cases in which wood is formed only to a small 
extent In such cases experiments show us a far more general and 
continued limitation of the dye to the vessels. Ordinary herbs and 
vegetables, when contrasted with shrubs and trees, illustrate this ; as 
instance the petioles of Celery, or of the common Dock, and the 
leaves of Cabbages or Turnips. And then m very succulent plants, 
such as JS calycmum^ Kalanchoe rotimdifolia^ the various 

species of Crassula, Cotyledon, Kleinxa, and others of like habit, the 
ducts of old and young leaves ahke retain the dye very persistently : 
the concomitant m these cases being the small amount of prosen- 
chyma around the ducts, or the small amount of deposit in it, or 
both. More conclusive yet is the evidence which meets us when we 
turn from very succulent leaves to very succulent axes. The tender 
young shoots of Klemia ante-euphorbium, or Euphorbia M auritanica, 
which for many inches of their lengths have scarcely any ligneous 
fibres, show us scarcely any escape of the coloured liquid from the 
vessels of the medullary sheath. So, too, is it with Stap)eLia 
Buffonia, a plant of another order, having soft swollen axes. Anu 
then we have a repetition of the like connexion of facts throughout 
t^e Cactacece : the most succulent showing us the smallest perme- 
ability of the vessels. In two species of Rhipsahs, in two species of 
Cereiis, and in two species of Mammillaria, which I have tried, I 
have found this so. Mammillana gracilis may be named as ex- 
emplifying the relation under its extreme form. Into one of these 
small spheroidal masses, the dye ascends through the large bundle? 
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?f spiral or annular ducts, or cells partially united into such ducts, 
colouring them deeply, and leaving the feebly-marked sheath of 
prosenchyma, together with the surrounding watery cellular tissue, 
perfectly uncoloured. 

The most conclusive evidence, however, is furnished by those 
Cactacecp, in which the transition from succulent to dense tissue 
lakes place variably, , ’ as local circumstances determine, 

Opuntia yields good examples. If a piece of it including one of 
the joints at which wood is beginning to form, be allowed to absorb 
a coloured liquid, the liquid, running up the irregular bundles of 
vessels and into many of their minute ramifications, is restricted to 
these where they pass through the parenchyma forming the mass of 
the stem; but near the joints the hardened tissue around the vessels 
is coloured. In one of these fleshy growths we get clear evidence 
that the escape of the dye has no immediate dependence on the age 
of the vessels, since, in parts of the stem that arc alike in age, some 
of the vessels retain tlieir contents while others do not. Nay, we 
even find that the younger vessels are more pervious than the older 
ones, if round the younger ones there is a formation of wood. 

Thus, then, is confirmed the inference before drawn, that in ordi- 
nary stems the staining of the wood by an ascending coloured liquid 
is due, not to the passage of the coloured liquid up the substance 
of the wood, but to the permeability of its ducts and such of its 
pitted cells as are uiiited into irregular canals. And the facts 
showing this, at the same indicate with tolerable clearness the process 
by which wood is formed. What in these cases is seen to take place 
with a dye, may be fairly presumed to take place with sap. Where 
the dye exudes but slowly, we may infer that the sap exudes but 
slowly ; and it is a fair inference that where the dye leaks rapidly out 
of the vessels, the sap does the same. Inferring, thus, that wbere- 
ever there is a considerable formation of wood there is a considerable 
escape of the sap, we see in the one the result of the other. The 
thickening of the prosenchyma is proportionate to the quantity of 
nutritive liquid passing into it ; and this nutritive liquid passes into 
it from the vessels, ducts, and irregular canals it smTounds. 

But an objection is made to such experiments as the foregoing, 
and to all the inferences drawn from them. It is said that portions 
of plants cut off and thus treated, have their physiological actions 
arrested, or so changed as may render the results misleading ; and it 
is said that when detached shoots and leaves have their cut ends 
placed in solutions, the open mouths of choir vessels and ducts are 
directly presented with the liquids to be aJisorbed, which does not 
happen in their natural states. Further, making these objections 
look serious, it is alleged that when solutions are absorbed through 
the roots, quite different results are obtained : the absorbed matters 
sre found in the tissues and not in the vessels. Clearly, were the ex- 
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poriments yielding these adverse results conducted in unobjectionable 
\\ ays, the conclusion implied by them would negative the conclusions 
above drawn. But these experiments are no less objectionable than 
those to which they are opposed. Such mineral matters as salts of ii-on, 
solutions of which have m some cases been supplied to the roots for 
their absorption, are obviously so unlike the matters ordinarily absorbed, 
that they are likely to interfere fatally with the physiological actions. 
If experiments of this kind are made by immersing the roots in a 
dye, there is, oesides the difficulty that the mineral mordant contained 
by the dye is injurious to the plant, the further difficulty that the 
colouring matter, being seized by the substances for which it has an 
affinity, is left behind in the first layers of root tissues passed through, 
and that the decolorized water passing up into the plant is not trace- 
able. To be conclusive, then, an experiment on absorption through 
roots must be made with some solution which will not seriously in- 
terfere with the plant’s vital processes, and which will not have its 
distinctive element left behind. To fulfil these requirements I 
adopted the following method. Having imbedded a well-soaked 
broad-bean in moist sand, contained in an inverted cone of card- 
board with its apex cut off for the radicle to come through — ha\ing 
placed this in a wide-mouthed dwarf bottle, partly filled with water, 
so that the protruding radicle dipped into the water — and having 
waited until the young bean had a shoot some thi'ee or more inches 
high, and a cluster of secondary rootlets from an inch to an inch 
and a-half long — I supplied for its absorption a simple decoction of 
logwood, which, being a vegetal matter, was not likely to do it much 
harm, and which, being without a mordant, would not leave its sus- 
pended colour in the first tissues passed through. To avoid any 
possible injury, I did not remove the plant from the bottle, but 
slightly raising the cone out of its neck, I poured away the water 
through the crevice and then poured in the logwood decoction ; so 
that there could have been no broken end or abraded surface of a 
rootlet through which the decoction might enter. Being prepared 
with some chloride of tin as a mordant, I cut off, after some three 
hours, one of the lowest leaves, expecting that the application of the 
mordant to the cut surface would bring out the characteristic colour 
if the logwood decoction had risen to that height. 1 got no re- 
action, however. But after eight hours I found, on cutting off 
another leaf, that the vessels of its petiole were made visible as dark 
streaks by the colour with which they were charged — a colour differ- 
ing, as was to be expected, from that of the logwood decoction, 
which spontaneously changes even by simple exposure. It was then 
too late in the day to pursue the observations ; but next morning tho 
vessels of the whole plant, as far as the petioles of its highest un- 
folded leaves, were full of the colouring-matter ; and on applying 
chloride of tin to the cut surfaces, the vessels assumed that purplL^h 
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red which this mordant produces when directly mked with the log- 
wood decoction. Subsequently, when one of the cotyledons was cut 
open by Prof. Oliver, to whom, in company with Dr. Hooker, J 
showed the specimen, we found tint the whole of its vascular system 
was filled with the decoction, which everywhere gave the cliaracieristic 
reaction. And it became manifest that the liquid absorbed through 
the rootlets, in the central vessels of which it was similarly traceable, 
had part of it passed directly up the vessels of the axis, while part of 
it had passed through other vessels into the cotyledon, out of whicli, 
no doubt, the liquid ordinarily so carried returns charged with a 
supply of the stored nutriment. I have since obtained a verification 
by varying the method. Digging up some young plants (Marigolds 
happened to afford the best choice) with large masses of soil round 
them, placing them in water, so as gradually to detach the soil with- 
out injuring the rootlets, planting them afresh in a flower-pot full of 
washed sand, and then, after a few days, watering them with a log- 
wood decoction, I found, as before, that in less than twenty-four 
hours the colouring-matter had run up into the vessels of the leaves. 
Though the reaction produced by the mordant was not so strong as 
before, it was marked enough to oe quite unquestionable. 

As these experiments were so conducted that there was no access 
to the vessels except through the natural channels, and as the vital 
actions of the plants were so little interfered with that at the end of 
twenty-four hours they showed no traces of disturbance, I think the 
results must be held conclusive. 

Taking it, then, as a fact that in plants possessing them the vessels 
and ducts are the channels through which sap is distributed, we come 
now to the further question — What determines the varying permea- 
bility of the walls of the vessels and ducts, and the consequent vary- 
ing formation of wood 1 To this question I believe the true reply is — 
The exposure of the parts to intermittent mechanical strains, actual 
or potential, or both. By actual strains I of course mean those 
which the plant experiences in the course of its individual life. By 
potential strains I mean those which the form, attitude, and circum- 
stances common to its kind involve, and which its inherited structure 
is adapted to meet. In plants with stems, petioles, and leaves, 
having tolerably constant attitudes, the increasing porosity of the 
tubes and consequent deposit of dense tissue takes place in anticipa 
tion of the strains to which the parts of the individua] are liable, Inil 
takes place at parts which have been habitually subject to such 
strains in ancestral individuals. But though in such plants the 
tendency to repeat that distribution of dense tissue caused by 
mechanical actions on p. i ■ on irrespective of the 

mechanical actions to v r >.'••■[' i individual is subject, 

these direct actions, while they greatly aid the assmnption of the 
typical structure, are the sole causes of those deviations in the rna^ 

or 
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fcive thickemngs of parts which distinguish the individual from others 
of its kind. And then, in certain irregularly growing plants, such as 
Cactuses and Euphorbias, where the strains fall on parts that do 
not correspond in successive individuals, we distinctly trace a direct 
relation between the degrees of strain and the rates of these changes 
which result in dense tissue. I will not occupy space in detailing 
the evidence of this relation, which is conspicuous in the orders 
named, but will pass to the question — What are the physical processes 
by which intermittent mechanical strains produce this deposit of 
resistant substance at places where it is needed to meet the strains 1 
W e have not to seek far for an answer. If a trunk, a bough, a 
shoot, or a petiole, is bent by a gust of wind, the substance of its 
convex side is subject to longitudinal tension : the substance of its 
concave side being at the same time compressed. This is the 
primary mechanical effect. There is, however, a secondary mechani- 
cal effect, which here chiefly concerns us. That bend by which the 
tissues of the convex side are stretched, also produces lateral com- 
pression of them. , Buttoning on a tight glove and then closing the 
hand, will make this necessity clear : the leather, while it is strained 
along the backs of the fingers, presses with considerable force on the 
knuckles. B is demonstrable that the tensions of the outer layei of 
a mass made convex by bending, must, by composition of forces, 
produce at every point a resultant at right angles to the layer be- 
neath it ; that, similarly, the joint tensions of these two layers must 
throw a pressure on the next deeper layer ; and so on. Hence, if 
at some little distance beneath the surface of a stem, twig, or leaf- 
stalk, there exist longitudimd tubes, these tubes must be squeezed 
each time the side of the branch they are placed on becomes convex. 
Modifying the illustration just drawn from the clenched hand will 
make this clear. When, on forcibly grasping something, the skin is 
drawn tightly over the back of the hand, the whitening of the 
knuckles shows how the blood is expelled from the vessels below the 
sui-face by the pressure of the tightened sldn. If, then, the sap- 
vessels must be thus compressed, what will happen to the liquid they 
contain? It will move away along the lines of least resistance. 
Part, and probably the greater part, will escape lengthways from the 
place of greatest pressure : some of it being expelled downwards, 
and some of it upwards. But, at the same time, part of it will be 
likely to ooze through the walls of the tubes. If these walls are so 
pfjrfect as to permit the passage of liquid only by osmose, it may 
still be inferred that the osmose will increase under pressure ; and 
probably, under recurrent pressure, the places at which the osmotic 
current passes most readily will become more and more permeable, 
until they eventually form pores. At any rate it is manifest that 
where pores and slits exist, whether thus formed or formed in any 
other way, the escape of sap into the adjacent tissue at each bond 
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will become easy and rapid. What further must happen ? When 
the branch or slioot recoils, the vessels on the side that was convex, 
oeing relieved from pressure, will tend to resume theii* previous 
diameters ; and will be helped to do this by the elasticity of the sur- 
rounding tissue, as well as by those spiral, annular, and allied struc- 
cures which they contain. But this resumption of their previous 
diameters must cause an immediate rush of sap back into them 
Whence will it come ^ Not to any considerable extent from the sur- 
rounding tissues into which part of it has been squeezed, seeing that 
the resistance to the return of liquid through small pores will be 
greater than the resistance to its return along the vessels themselves. 
Manifestly the sap which was thrust up and down the vessels from 
the place of compression will return — ^the quantities returning from 
above and from below varying, as we shall hereafter see, according 
to circumstances. But this is not all. From some side a greater 
quantity must come back than was sent away ; for the amount that 
has escaped out of the tube into the prosenchyma has to be replaced. 
Thus during the time when the side of the branch or twig becomes 
concave, more sap returns fiom above or below than was expelled 
upwards or downwards during the previous compression. The re- 
lilled vessels, when the next bend renders their side convex, again 
have part of their contents forced through their parietes, and are 
again retilled in the same way. There is thus set up a draught of sap 
to the place where these intermittent strains are going on, an exuda- 
tion proportionate to the frequency and intensity of the strains, 
and a proportionate nutrition or thickening of the wood- 
cells, fitting them to resist the strams. A rude idea of 
this action may be obtained by grasping in one hand a damp 
sponge, having its lower end in water, while holding a piece ot 
blotting-paper in contact with its upper end, and then giving the 
sponge repeated squeezes. At each squeeze some of the water will 
be sent into the blotting-paper ; at each relaxation the sponge will 
refill from below, to give another portion of its contents to the 
blotting paper when again squeezed. 

But how does this explanation apply to roots ? If the formation 
of wood is due to intermittent transverse sti ains, such as are pro- 
duced in the aerial parts of upright plants by the wind, how does it 
happen that woody matter is deposited in roots, where there are no 
lateral oscillations, no transverse strains? The answer is, that 
longitudinal strains also are capable of causing the effects described. 
It is true that perfectly straight hbres united into a bundle and pulled 
lengthways would not exert on one another any lateral pressure, and 
would not laterally compress any similarly-straight canals> running 
ilong with them. But if the fibres united into a bundle are variously 
bent or twisted, they cannot be longitudinally strained without com- 
pressing one another and striictoes imbedded in them. It needs 
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out to watch a wet rope drawn tight by a capstan, to see that au 
action like that which squeezes the water oat of its strands, wall 
squeeze the sap out of the vessels of a root into the surrounding 
tissue, as often as the root is pulled by the swaying of the plant it 
belongs to. Here, too, as before, the vessels will refill when the 
pull intermits ; and so, in the roots as in the branches, this rude 
pumping process will produce a growth of hard tissue proportionate 
to the stress to be borne. 

These conclusions are supported by the evidence which exceptional 
cases supply. If intermittent mechanical strains thus cause the for- 
mation of wood where wood is found, then where it is not found, 
there should be an absence of intermittent mechanical strains. There 
is such an absence. Vascular plants characterized by httle or no 
deposit of dense substance, are those having vessels so conditioned 
that no considerable pressures are borne by them. The more 
succulent a petiole or leaf becomes, the more do the effects of trans- 
verse strains fall on its outer layers of cells. Its mechanical support 
is chiefly derived from the ability of these minute vesicles, full of 
liquid, to resist bursting and tearing under the compressions and 
tensions they are exposed to. And just as fast as this change from 
a thin leaf or foot-stalk to a thick one entails increasing stress on the 
superficial tissue, so fast does it diminish the stress on the internally- 
seated vascular tissue. The succulent leaf cannot be swayed about 
by the wind as much as an ordinary leaf ; and such small bends as 
can be given to it and its foot-stalk are prevented from affecting in 
any considerable degree the tubes running through its interior. 
Hence the retentiveness of the vessels in these fleshy leaves, as shown 
by the small exudation of dye ; and hence the small thickening of 
their surrounding prosenchyma by woody deposit. Still more con- 
spicuously is this connexion of facts shown when, from the soft thick 
leaves before named and such others as those of Echeveria^ Rochea^ 
Pereshia, we turn to the thick leaves that have strong exo-skeletons. 
Gastena serves as an illustration. The leathery or horny skin here 
evidently bears the entire weight of the leaf, and is so stiff as to pre- 
vent any oscillation. Here, then, the vessels running inside are pro- 
tected from all mechanical stress; and accordingly we find that the 
cells surrounding them are not appreciably thickened. 

Equally clear, and more striking because more obviously excep- 
tional, is the evidence given by succulent^ stems which are leafless. 
Stapelia Buffonia^ having soft procumbent axes not liable to be bent 
backwards and forwards in any considerable degree by the wind, 
has, ramifying through its tissue, vessels that allow but an extremely 
slow escape of dye and have unthickened sheaths. Such oi the 
Euphorbias as have a.pquired the fleshy character while retaining the 
i5rbores(*eut growth, like Euphorbia Cananeusis, teach us the same 
truth in ancthor waj. In them the formation of wood around the 



547 


fessels is incciispicuous where the intermittent strains are but sliglit ; 
but it is conspicuous at those joints on which lateral oscillations of 
the attached branches throw great extensions and compressions of 
tissue. Tliroughout the CactacecB we find varied examples of the 
alleged relation. Mammillaria furnishes a very marked one. The 
substance of one of these globular masses, resting on the ground, 
admits of no bending from side to side ; and accordingly its large 
bundles of spiral and annular vessels, or partially-united cells, have 
Tery feebly-marked sheaths not at all thickened. In such types as 
Cereus and Opuntia we see, as in the Euphorbias, that where little 
stress falls on the vessels, little deposit takes place around them ; 
while there is much deposit where there is much stress. Here let me 
add a confirmation obtained since writing the above. After observ- 
ing among the Cactuses the very manifest relation between strain 
and the formation of wood, I inquired of Mr. Croucher, the intelli- 
gent foreman of the Cactus-house at Kew, whether he found this 
relation a constant one. He replied that he did, and that he had 
frequently tested it by artificially subjecting parts of them to strains. 
Neglecting at the time to inquii*e how he had done this, it afterwards 
occurred to me that if he had so done it as to cause constant strains, 
the observed result would not tell in favour of the foregoing inter- 
pretation. Subsequently, however, I learned that he had produced 
the strains by placing the plants in inclined attitudes — a method 
which, by permitting oscillations of the strained joints, allowed the 
strains to intermit. And then, making the proof conclusive, Mr. 
Croucher volunteered the statement that where he had produced 
constant strains by tying, no formation of wood took place. 

Aberrant growths of another class display .the same relations of 
phenomena. Take first the underground stems, such as the Potato 
and the Artichoke. The vessels which run through these, slowly 
take up the dye without letting it pass to any considerable extent 
into the surrounding tissues.* Only after an mterval of many hours 
does the prosenchyma become stained in some places. Here, as 
before, an absence of rapid exudation accompanies an absence of 
woody deposit ; and both these go along with the absence of inter- 
mittent strains. Take again the fleshy roots. The Turnip, the 
Carrot, and the Beetroot, have vessels that retain very persistently 
tlie coloured liquids they take up. And dif ering in this, as these 
roots do, from ordinary roots, we see that they also differ from them 
in not being woody, and in not being appreciably subject to the 

* Those who repeat these experiments must he prepared for great irregu- 
larities in the rates of absorption. Succulent structures m general absorb 
much more slowly than others, and sometimes will scarcely take up the dye 
at all. The ifferences between different structures, and the same structure 
at different times, probably depend on the degrees in which the tissues are 
:iharged with liquid and the rates at which they are losing it by evaporation 



osual mecliaiiical actions. In these cases, as in the others, parts 
that ordinarily become dense, deviate from this typical character 
when they are not exposed to those forces which produce dense 
tissue by increasing the extravasation of sap. 

To complete the proof that such a relation exists, let me add the 
results of some experiments on equal and similarly-developed parts, 
kept respectively at rest and in motion. I have tested the effects on 
large petioles, on herbaceous shoots, and on woody shoots. If two 
such petioles as those of Rhubarb, with their leaves attached, have 
their cut ends inserted in bottles of dye, and the one be bent back- 
wards and forwards while the other remains motionless, there arises, 
after the lapse of an hour, scarcely any difference in tlie states of 
their vessels : a certain proportion of these are in both cases charged 
with the dye, and little exudation has been produced by the motion. 
Here, however, it is to be observed that the causes of exudation are 
scarcely operative ; the vascular bundles are distributed all through 
the mass of the petiole, which is formed of soft watery tissue ; and 
they are, therefore, not so cu-cumstanced as to be effectually com- 
pressed by the bends. In herbaceous stems, such as those of the 
Jerusalem Artichoke and of the Foxglove, an effect scarcely more 
decided is produced ; and here, too, when we seek a reason, we find 
it in the non-fulfilment of the mechanical conditions ; for the vascular 
bundles are not so seated between a tough layer of bark and a solid 
core as to be compressed at each bend. When, however, we come 
to experiment upon woody shoots, we meet with conspicuous effects, 
though by no means uniformly. In some cases oscillations produce 
immense amounts of exudation — parallel transverse sections of the 
compared shoots showing that where, in the one that has been at 
rest, there are spots of colour round but a few pitted ducts, in the 
one that has been kept in motion the substance of the wood is soaked 
almost uniformly through with dye. In other cases, especially where 
there is much undifferentiated tissue remaining, the exudation is not 
very marked. The difference appears to depend on the quantity of 
liquid contained in the shoot. If its substance is relatively dry, the 
exudation is great ; but it is comparatively small if all the tissues are 
fully charged with sap. This contrast of results is one which con 
templation of the mechanical actions will lead us to expect. 

And now, with these facts to aid our interpretation, let us return 
to ordinary stems. If the upper end of a growing shoot, the prosen • 
chyma of which is but little thickened, be allowed to imbibe the dye, 
the vessels of its medullary sheath alone become charged ; and from 
them there takes place but a slow oozing. If a like experiment be 
tried with a lower part of the shoot, where the wood in course of 
formation has its inner boundary marked but not its outer boundary, 
we find that the pitted ducts, and more especially the imier ones, 
come into play. And then lower still, where the wood has its peri- 
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plicry defined and its histological characters decided, the appearances 
show that the tissue forming its outer surface begins to take a lead- 
ing part in the transmission of liquid. What now is the explanation 
of these changes, mechanically considered ? In the young soft part 
of the shoot, as in all normal and abnormal growths tliat have not 
formed wood, the channels for the passage of sap are the spiral, 
annular, fenestrated, or reticulated vessels. These vessels, here in- 
cluded in the bundles of the medullary sheath, are, in common with 
the tissues around them, subject, by the bendings of the shoot, to 
slight intermittent compressions, and, especially the outermost of 
them, are thus forced to give the prosenchyma an extra supply of 
nutritive liquid. The thickening of the prosenchyma, spreading 
laterally as well as outwards from each bundle of the medullary 
sheath, goes on until it meets the thickenings that spread from the 
other bundles ; and there is so formed an irregular cylinder of har- 
dened tissue, surrounding the medulla and the vascular bundles of 
its sheath. As soon as this happens, these vascular bundles become, 
to a considerable extent, shielded from the effects of transverse 
strains, since the tensions and compressions chiefly fall on the de- 
veloping wood outside of them. Clearly, too, the greatest stress 
must be felt by the outer layer of the developing wood : being fur 
ther removed from the neutral axis, it must be subject to severer 
strains at each bend ; and lying between the bark and the layer of 
wood first formed, it must be most exposed to lateral compressions. 
Among the elongated cells of this outer layer, some unite to form 
tlie pitted ducts. JJcing, as we see, better circumstanced mechani- 
cally, they become greater carriers of sap than the original vessels, 
and, in consequence of this, as well as in consequence of their rela- 
tive proximity, become the sources of nutrition to the still more ex- 
ternal layers of wood-cells. The same causes and the same eflects 
hold with each new indurated coat deposited round the previously 
indurated coats. 

This description may be thought to go far towards justifying the 
current views respecting the course taken by the sap. But the 
justification is more apparent than real. In the first place, the im- 
plication hero is that the sap-carrying function is at first discharged 
entirely by the vessels of the medullary sheath, and that they cease 
to discharge this function only as fast as they are relatively incapaci- 
tated by their mechanical circumstances. And the second implica- 
tion is, that it is not the wood itself, but the more or less continuous 
canals formed in it, which arc the subsequent sap-distributors. This, 
though readily made clear by microscopic examination of the large 
pitted ducts in a partially lignified shoot that has absorbed the dye, 
is less manifestly true of the peripheral layer of sap-carrying tissue 
finally formed. But it is really true here. For this layer, though 
nominally a layer of wood, is practically a laver of inosculating 
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ressels. It is formed out of irregular lines and networks of elon- 
gated pitted cells, obliquely united by their ends. Examination ol 
them after absorption of a dye, shows that it is only along the con- 
tinuous channels they unite to form that the current has passed. 
But the essentially vascular character of this outer and latest-formed 
layer of the alburnum is best seen m the fact that the vascular sys- 
tems of new axes take their rise from it, and form with it continuous 
canals. If a shoot of last year in which growth is recommencing, be 
cut lengthways after it has imbibed a dye, clear proof is obtained 
that the passage of the dye into a lateral bud takes place from this 
outermost layer of pitted cells, and that the channels taken l^y the 
dye through the new tissue are composed of cells that pass through 
modified forms into the spiral vessels of the new medullary sheath. 
This transition may be still more clearly traced in a terminal bud 
that continues the line of last year’s shoot. A longitudinal section 
of this shows that the vessels of the new medullary sheath do not 
obtain their sap from the vessels of last year’s sheath (which, as 
shown by the non-absorption of dye, have become inactive), but that 
their supplies are obtained from those inosculating canals formed out 
of last year’s outermost layer of prosenchyma, and that between the 
component cells of this and those of the new vascular system there 
are all gradations of structure.* 


* It may be added here that, on considering the mechanical actions that 
must go on, we are enabled m some measure to understand both how such inos- 
culating channels are initiated, and how the structures of their component 
cells are exphcable. What must happen to one of these elong-.-^-'i! [i-' 
ehyma-cells if, in the course of its development, it is subject to .• 

compressions ? Its squeezed-out liquid while partially escaping laterally, 
will more largely escape upwards and downwards ; and while repeated 
lateral escape will tend to form lateral channels communicating with 
laterally-adjacent cells, repeated longitudinal escape will tend to form 
channels communicating with 1 1 i ”-■!■■■ ' cells — so pro- 
ducing continuous though irre_ . , . ' • ^ . .. ..nals Meanwhile 

each cell into and out of which the nutritive liquid is from time 
to time squeezed through small openings in its walls, cannot thicken 
internally in an even manner : deposition will be interfered with by 
the passage of the cur I ents through the pores The rush to or from each 
pt re wall tend to maintain a funnel-shaped depression in the deposit around ; 
and the opening from cell to cell will so acquire just that shape which the 
microscope shows up— two hollow cones with their apices meeting at the 
point where the cell -membranes are m contact. Moreover, as confirming 
this interpretation, it may be remarked that we are thus supplied with a 
reason for the differences of shape between these passages from one pitted 
cell to another, and the analogous passages that exist b^etween cells other- 
wise formed and otherwise conditioned. In the cells of the medulla, and 
others which are hut little exposed to compression, the passages are seve- 
rally formed more like a tube with two trumpet -mouths, one in each cell. 
This is just the form which might be expected where the nutritive fluid 
passes from cell to cell in moderate currents, and not by the violent rushes 
caused by intermittent pressures. 01 ccurso it is not meant that in each 
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Tt is not the aim of the foreg:omg reasoning to show that mechani- 
cal actions are the sole causes of the formation of dense tissue in 
plants. Dense tissue is in many cases formed where no such causes 
have come into play — as, for example, in thorns and in the shells of 
nuts. Here the natural selection of variations can alone have ope- 
rated. It is manifest, too, that even those supporting structures the 
building up of which is above ascribed to intermittent strains, may, 
iii the individual plant of a species that ordinarily has them, be de- 
veloped to a great extent when intermittent strains are prevented. 
We see this in trees that are artificially supported by nailing to 
walls ; and we also see a kindred fact in natural climbers. Though 
in these cases the formation of wood is obviously less than it would 
be were the stem and branches habitually moved about by the wind, it 
nevertheless goes on. Clearly the tendency of the plant to repeat the 
structure of its type (in the one case the structure of its species, and in 
the other case that of the order from which it has diverged in becom- 
ing a climber) is here almost the sole cause of wood-formation. But 
though in plants so circumstanced intermittent mechanical strains have 
little or no direct share, it may still be true, and I believe is true, that 
intermittent mechanical strains are the original cause ; for, as before 
hinted, the typical structure which the individual thus repeats irre- 
spective of its own conditions, is interpretable as a typical structure 
that is itself the product of these actions and reactions between the 
plant and its environment Grant the inheritance of functionally- 
produced modifications ; grant that natural selection will always co- 
operate in such way as to favour those individuals and families in 
which functionally-produced modifications have progressed most ad- 
vantageously ; and it will follow that this mechanically-caused forma- 
tion of dense substance, accumulating from generation to generation 
by the survival of the fittest, will result in an organic habit of form- 
ing dense tissue at the required places. The deposit arising from 
exudation at the places of greatest strain, recurring from generation 
to generation at the same places, will come to be reproduced in an- 
ticipation of strain, and will continue to be reproduced for a long 
time after a changed habit of the species prevents the strain — even- 
tually, however, decreasing, both through functional inactivity and 
natural selection, tc the point at which it is in equilibrium with the 
requirement. 

iadividual coll these structures are determined bv these mechanical actions. 
The facts clearly negative any such conclusion, showing ns, as they in many 
cases do, that these structures are assumed in advance of these mechanical 
actions. The implication is, that such mechanical actions initiated modifi- 
cations that have, with the aid of natural selection, been accumulated from 
generation to generation ; until, in conformity with ordinary embryological 
laws, the cells of the parts exposed to such actions assume these special 
structures irrespective of the actions — the actions, however, still serving t<‘ 
aid and complete the assumptioa of the inherited type. 



Another side of the general question may now be considered. We 
have seen how, by intermittent pressures on capillary vessels and 
ducts and inosculating canals, there must be produced a draught of 
sap towards the point of compression to replace the sap squeezed out. 
But we have still to inquire what will be the effect on the distribu- 
tion of sap throughout the plant as a whole. It was concluded that 
out of the compressed vessels the greater part of the liquid would 
escape longitudinally — ^the longitudinal resistance to movement being 
least. In every case the probabilities are infinity to one against the 
resistances being equal upwards and downwards. Always, then, 
more sap will be expelled in one direction than in the other. But in 
wliichever direction least sap is expelled, from that same direction 
most sap will return when the vessels are relieved from pressure — the 
force which is powerful in arresting the back current in that direction 
being the same force which is powerful in producing a forward cur- 
rent. Ordinarily, the more abundant supply of liquid being from below, 
there will result an upward current. At each bend a portion of the con- 
tents will be squeezed out through the sides of the vessels — a portion 
will be squeezed downwards, reversing the current ascending from the 
roots, but soon stopped by its resistance ; while a larger portion will 
be squeezed upwards towards the extremities of the vessels, where 
consumption and loss are most rapid. At each recoil the vessels will 
be replenished, chiefly by the repressed upward cuiTent ; and at the 
next bend more of it will be thrust onwards than backwards. Hence 
we have everywhere in action a kind of rude force-pump, worked by 
the wind ; and we see how sap may thus be raised to a height far 
beyond that to which it could be raised by capillary action, aided by 
osmose and evaporation. 

Thus far, however, the argument proceeds on the asuraption that 
there is liquid enough to replenish every time the vessels subject 
to this process. But suppose the supply fails — suppose the roots 
have exhausted the surrounding stock of moisture. Evidently the 
vessels thus repeatedly having their contents squeezed out into the 
surrounding tissue, cannot go on refilling themselves from other 
vessels without tending to empty the vascular system. On the one 
hand, evaporation from the leaves causing a draught on the capillary 
tubes that end in them, continually generates a capillary tension up- 
wards ; while, on the other hand, the vessels below, expanding after 
their sap has been squeezed out, produce a tension both upwards 
and downwards towards the point of loss. Were the limiting mem- 
branes of the vessels impermeable, the movement of sap would, under 
these conditions, soon be arrested. But these membranes are perme- 
able ; and the suitc unding tissues readily permit the passage of air. 
Tliis state of tension, then, will cause an entrance of air into the tubes ; 
the columns of liquid they contain will be interrupted by bubble. 
It seems, indeed, not improbable that this entrance of air may takr 
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place even when there is a good supply of liquid, if the mechanical 
strains are so violent and the exudation so rapid that the currents 
cannot refil the half-emptied vessels with sufficient rapidity. And in 
this case the intruding am may possibly play the same part as that 
contained in the air-chamber of a force-pump — ^tending, by moderat- 
ing the violence of the jets, and by equalizing the strains, to prevent 
'upture of the apparatus. Of course when the supply of liquid 
oecomes adequate, and the strains not too violent, these bubbles will 
be expelled as readily as they entered. 

Here, as before, let me add the conclusive proof furnished by a 
direct experiment. To ascertain the amount of this propulsive 
action, I took from the same tree, a Laurel, two equal shoots, and 
placing them in the same dye, subjected them to conditions that 
were alike in all respects save that of motion : while one remained 
at rest, the other was bent backwards and forwards, now by switch- 
iug and now by straining with the fingers. After the lapse of an 
hour, I found that the dye had ascended the oscillating shoot three 
times as far as it had ascended the stationary shoot — this result 
being an average from several trials. Similar trials brought out 
similar effects in other structures. The various petioles and herba- 
ceous shoots experimented upon for the purpose of ascertaining the 
amoimt of exudation produced by transverse strains, showed also 
the amount of longitudinal movement. It was observable that the 
height ascended by the dye was in all cases greater where there had 
been oscillation than where there had been rest — ^the difference, 
however, being much less marked in succulent structures than in 
woody ones. 

It need scarcely be said that this mechanical action is not here 
assigned as the sole cause of circulation, but as a cause co-operating 
with others, and helping others to produce effects that could not 
otherwise be produced. Trees growing in conservatories afford us 
abundant proof that sap is raised to considerable heights by other 
forces. Though it is notorious that trees so circumstanced do not 
tlirivc unless, through open sashes, they are frequently subject to 
breezes sufficient to make their parts oscillate, yet there is evidently 
a circulation that goes on without mechanical aid. The causes of 
circulation are those actions only which disturb the liquid equilibrimn 
in a plant, by abstracting water or sap from some part 

of it ; and of ' ■ ■ is the absorption of materials for the for- 

mation of new tissue in growing parts ; the second is the loss by 
evaporation, mainly through adult leaves ; and the third is the loss by 
extravasation, through compressed vessels. Only so fai as it pro- 
diKies this last, can mechanical strain be regarded as truly a cause of 
circulation. All the other actions concerned must be classed as aids 
to circulation — as facilitating that redistribution of liquid that con- 
dnually restores the equilibrium continually disturbed ; and of thes^' 
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rapillijry action may be named as the first, osmose as the second, cin( 
the propulsive effect of mechanical strains as the third. The first 
two of these aids are doubtless capable by themselves ef producing a 
large part of the observed result — ^more of the observed result than is 
at first sight manifest ; for there is an important indirect effect of 
osmotic action which appears to be overlooked. Osmose does not 
aid circulation only by setting up, within the plant, exchange currents 
between the more dense and the less dense solutions in different parts 
of it ; but it aids circulation much more by producing distention of 
the plant as a whole. In consequence of the average contrast in 
density between the water outside of the plant and the sap inside of it, 
the constant tendency is for the plant to absorb a quantity in excess 
of its capacity, and so to produce distention and erection of its 
tissues. It IS because of this that the drooping plant raises itself 
when watered ; for capillary action alone could only refill its tissues 
without changing their attitudes. And it is because of this that 
juicy plants with collapsible structures bleed so rapidly when cut, not 
only from the cut surface of the rooted part, but from the cut sur- 
face of the detached part — the elastic tissues tending to press out the 
liquid which distends them. And manifestly if osmose serves thus 
to maintain a state of distention throughout a plant, it indirectly fur- 
thers circulation ; smce immediately evaporation or growth at any 
part, by abstracting liquid from the neighbouring tissues, begins to 
diminish the liquid pressure within such tissues, tiie distended struc- 
tures throughout the rest of the plant thimst their liquid contents to- 
wards the place of diminished pressure. This, indeed, may very pos- 
sibly be the most efficient of the agencies at work. Remembering 
how great is the distention producible by osmotic absorption — great 
enough to burst a bladder — it is clear that the force with which the 
distended tissues of a plant urge forward the sap to places of con- 
sumption, is probably very great. We must therefore regard the aid 
which mechanical strains give as being one of several. Oscillations 
help directly to restore any disturbed liquid equilibrium ; and they 
also help indu-ectly, by facilitating the redistribution caused by capil- 
lary action and the process just described ; but in the absence of 
oscillations the equilibrium may still be restored, though less rapidly 
and within narrower limits of distance. 

One half of the problem of the circulation, however, has been left 
out of sight. Thus far our inquiry has been, how the ascending cur- 
rent of sap is produced. There remains the rationale of the descend- 
ing current. What forces cause it, and through i^hat tissues it takes 
place, are questions to which no satisfactory answers have been 
given. That the descent is due to gravitation, as some allege, 
is difficult to conceive, since, as gravitation acts equally on all 
liquid columns contained in the stem, it is not easy to see 
why it should produce downward movements in some while per- 
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mitting upward movements in others — unless, indeed, there existed 
descending tubes too wide to admit of much capillary action, which 
there do not. Moreover, gravitation is clearly inadequate to cause 
(iurrents towards the roots out of branches that droop to the 
ground. Here the gravitation of the contained liquid columns 
must nearly balance that of the connected columns in the stern, 
leaving no appreciable force to cause motion. Nor does there seem 
much probability in the assmnptioii that the route of the descending 
sap is ^through the cambium layer, since experiments on the absorp^ 
tion of dyes prove that simple cellular tissue is a very bad conductor 
of liquids : their movement through it does not take place with one- 
fiftieth of the rapidity with which it takes place through vessels.* 

Of course the defence for these hypotheses is, that there must be a 
downward current, which must have a course and a cause ; and the 
very natural assumption has been that the course and the cause must 
be other than those which produce the ascending cunent. Never- 
theless there is an alternative supiiosition to which the foregoing 
considerations introduce us. It is quite possible for the same vascular 
system to serve as a channel for movement in opposite directions at 
different times. We have among animals well-known cases in 
wliich the blood-vessels carry a current first in one direction and 
then, after a brief pause, in the reverse direction. And there seems 
an ^ p'iori probability that, lowly organized as they are, plants are 
more likely to have distributing appliances of this imperfect kind than 
to have two sets of chamiels for two simultaneous currents. If, led 
by this suspicion, we inquire whether among the foices which unite 
to produce movements of sap, there are any variations or inter- 
missions capable of determining the cui’rents in different directions, 
we quickly discover that there are such, and that the hypothesis of 
an alternating motion of the sap, now centrifugal and now centri- 
petal, through the same vessels, has good warrant. What are the 
several forces at work? Fhst may be set down that tendency 
existing in every part of a plant to expand into its typical form, and 
to absorb nutritive liquids in doing this. The resulting competition 


* Some exceptions to this occur m plants that have retrograded in the 
character of their tissues towards the simiffer vegetal types Certain very 
Bucculent leaves, such as those of i^empervimim, in which the cellular tissue 
is immensely developed m comparison with the vascular tissue, seem to 
have resumed to a consid('rable extent what we must regard as tlicpiiniitive 
form of vegetal circulation-simple absorption from cell to to. I 'Ihv-sw, 
when they have lost much of their water, will take up the dye to some dis- 

I ,i.oo ‘.\i ; '.:h. their general substance, or rather through its interstices, eveu 

II _.,i‘ .>i: :ne vessels. At other times, in the same leaves, the vessels wiU 
become charged while comparatively little absorption takes place through 
the cellular tissue. Even in these exceptional cases, however, the movement 
through cellular tissue is nothing like as fast as the movement through 
veBseis. 
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\ 0 T sap wfll, other things being equal, cause curreuts towai'ds th< 
most rapidly-groTving parts — ^towards unfolding shoots and leaves, 
but not towards adult leaves. Next we have evaporation, acting 
more on the adult leaves than on those which are in the bud, 
jr but partially develoi)ed. This evapoi-ation is both regularly 
and irregularly intermittent. Depending chiefly on the actior 
of the sun, it is, in fine weather, greatly checked or whollj 
arrested evei-y evening ; and in cloudy weather must be mucii 
retarded during the day. Further, every hygrometiic valuation, 
as well as every variation in the movement of the air, must 
vary the evaporation. This chief action, therefore, which, by con- 
tinually emptying the ends of the capillary tubes, makes upward 
currents possible, is one which intermits every night, and every day 
is strong or feeble as circumstances determine. Then, in the third 
place, we have this rude pumping process above described, going on 
with greater vigour when the wind is violent, and with less 
vigour when it is gentle — drawing liquid toioanls different 
parts according to their degrees of oscillation, and fvo7n diffe- 
rent parts according as they can most readily furnish it. And 
now let us ask what must result under changing conditions fi'oru 
these varioiisly-coiiflictiiig and conspiring forces. When a warm 
sunshine, causing rapid evaporation, is emptying the vessels of tlie 
leaves, the osmotic and capillary actions that refill them will lie 
continually aided by the pumping action of the swaying petioles, 
twigs, and branches, provided their oscillations are moderate. Under 
these conditions the current of sap, moving in the direction of least 
resistance, will set towards the leaves. But what will happen when 
the sun sets? There is now nothing to determine currents either 
upwards or downwards, except the relative rates of growth in the 
parts and the relative demands set up by the oscillations ; and the 
oscillations acting alone, will di-aw sap to the oscillating paints as 
much from above as from below. If the resistance to be overcome 
by a current setting back from the leaves is less than the resistance 
to be overcome by a current setting up from the roots, then a 
current will set back fr^m the leaves. Now it is, I think, tolerably 
manifest that in the swaying twigs and minor branches, less force 
will be required to overcome the inertia of the short columns of 
liquid between them and the leaves than to overcome the inertia ol 
the long columns between them and the roots. Hence during tLf 
night, as also at other times when evaporation is not going on, the 
sap will be drawn out of the leaves into the adjacent sup])ortiiig 
parts ; and then* nutrition will be increased. If the wind is strong 
enough to jii’oduce a swaying of the thicker branches, the bavk 
current will extend to them also; and a further ' wall 

result from their absorption of the elaborated sap. And wiien the 
gj-eat branches and the stem are bent backwards and forwards by a 



^e, tliey too will share in the nutrition. It may at first sight seem 
that thf^se parts, being nearer to the roots than to the leaves, will 
draw them supplies from the roots only. But the quantity which the 
roots can furnish is insufficient to meet so great a demand. Under 
the conditions described, the exudation of sap from the vessels will 
be very great, and the draught of liquid required to refill them, not 
satisfied by that which the root-fibres can take in, will extend to the 
leaves. ^ Thus sap will flow to the several parts according to their 
respective degrees of activity — to the leaves while light and heat 
enable them to discharge them functions, and back to the twigs, 
branches, stem, and roots when these become active and the leaves 
inactive, or when their activity dominates over that of the leaves. 
And this distribution of nutriment, varying with the varying 
activities of the parts, is just such a distribution as we know must be 
required to keep up the organic balance. 

To this explanation it may be objected that it does not account 
for the downward current of sap in plants that are sheltered. The 
stem and roots of a drawing-room Geranium display a thickening 
w’hich implies that nutritive matters have descended from the leaves, 
although there are none of those oscillations by which the sap is said 
to be drawn downwards as well as upwards. The reply is, that the 
stem and roots tend to repeat their typical structures, and that the 
absorption of sap for the formation of their respective dense tissues, 
is here the force which determines the descent. Indeed it must be 
borne in mind that the mechanical strains and the pumping process 
which they keep up, as well as the distention caused by osmose, do 
not in themselves produce a current either upwards or downwards : 
they simply help to move the sap towards that place where there is 
the most rapid abstraction of it — ^the place towards which its motion 
is least resisted. Whether there is oscillation or whether there is 
not, the physiological demands of the different parts of the plant 
determine the direction of the current ; and all which the oscillations 
and the distention do is to facilitate the supply of these demands. 
Just as much, therefore, in a plant at rest as in a plant in motion, 
the current will set downwards when the function of the leaves is 
arrested, and when there is nothing to resist that abstraction of sap 
caused by the tendency of the stem- and root-tissues to assume their 
typical structures. To which admission, however, it must be added 
that since this typical structure assumed, though imperfectly assumed, 
bj the hot-house plant, is itself interpretable as the inherited effect 
of external mechanical actions on its ancestors, we may still consider 
the current set up by the assumption of the typical structure to be 
indirectly due to such actions. 

Interesting evidence of another order here demands notice. In the 
course of experiments on the absorption of dyes by leaves, it 
happened that in making sections parallel to the plane of a leaf, with 
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the dew of separating its middle layer containing the vessels, I came 
upon some structures that were new to me. These structures, where 
they are present, form the terminations of the vascular system. They 
are masses of irregular and imperfectly united fibious cells, such as 
those out of which vessels are developed ; and they are sometimes 
slender, sometimes bulky— usually, however, being more or less club- 
shaped. In transverse sections of leaves their distinctive characters 
are not shown ; they are taken for the smaller veins. It is only by 
carefully slicing away the surface of a leaf until we come down 
to that part which contains them, that we get any idea of their 
nature. Fig. 1 represents a specimen taken from a leaf of 
Euphorhia neriifolia. Occupying one of the interspaces of the ulti- 
mate venous network, it consists of a sphally-lined duct or set of 
ducts, which connects with the neighbouring vein a cluster of hali- 
reticulated, hah-scalariform cells. These cells have projections, many 
of them tapering, that insert themselves into the adjacent intercellular 
spaces, thus producing an extensive surface of contact between the 
organ and the imbedding tissues. A further trait is, that the on- 
sheathing prosenchyma is either but little developed or wholly ab- 
sent ; and consequently this expanded vascular structure, especially 
at its end, comes "■ ’ in contact with the tissues concerned 

in assimilation, 'i . ■ Euphorbia nenijolia is a very fleshy 

one ; and in it these organs are distributed through a compact, 
though watery, cellular mass. But in any leaf of the ordina-iy type 
which possesses them, they lie in the network parenchyma composing 
its lower layer ; and wherever they occur in this layer its cells unite 
CO enclose them. This arrangement is shown in fig. 2, representing 
a sample from the Caoutchouc-leaf, as seen with the upper part of 
its envelope removed; and it is shown still more clearly in a sample 
from the leaf of Fanax Lessoun^ fig. 3. Figures 4 and 5 repiesent, 
without their sheaths, other such organs from the leaves of Panax 
Lessonii and Clusia flam. Some relation seems to exist between 
their forms and the thicknesses of the layers in which they lie. 
Certain very thick leaves, such as those of CIumu flam, have them 
less abundantly distributed than is usual, but more massive. Where 
the parenchyma is developed not to so gi eat an extreme, though 
stiU largely, as in the leaves of Holly, Aucuha, Camdha^ they are 
not so biillcy ; and in thinner leaves, like those of Privet, Elder. 
&c.. they become longer and less ' • ! club-shaped. Sonif 

adaptations to their respective positions seem implied by these modi- 
fications ; and we may naturally expect that in many thm leaves 
these free ends, becoming still narrower, lose the distinctive and 
suggestive characters possessed by those shown in the diagrams. 
Relations of this kind are not regular, however. In various other 
genera, members of which I have examined, as Rhus, Viburnum, 
Griselinia, Brexia, Botryodeiidron, Pereskia, the variations in the 
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bulk and form of these structures are not directly deteiirJned by 
the spaces which the leaves allow : obviously there are other modi- 
fying causes. It should he added that while hese expanded free 
extremities graduate into tapering fiee extremities, not difienng 
from ordinary vessels, they also pass insensibly into the ordinary in- 
osculations. Occasionally, along with numerous free endings, there 
occur loops; and from such loops there ai*e transitions to the uitj 
mate meshes of the veins. 

These organs are by no means common to all leaves. In many 
that aftord ample spaces for them they are not to be found. So far 
as I have observed, they are absent from the thick leaves of plants 
which form very little wood. In Sempervivum, in Echeveria, in 
EnjophijlLiim^ they do not appear to exist ; and I have been unable 
to discover them in Kalanclioe rotundifolia, in Kleima ante^eupliorhmm 
and Jicoides, in the several species of Ci assula, and in other succulent 
plants. It may be added that they aie not absolutely confined to 
leaves, but occur in stems that have assumed the functions of leaves 
At least I have found, in the green parenchyma of Opuntia, organs 
that are analogous though much more rudely and ii’reg’ularly formed. 
In other parts, too, that have usurped the leaf-function, they occur, 

’:i i‘ p'*’ j ' o’ the Australian Acacias. These have them 
a -k oI- ; audit is interesting to observe that here, 

vvliere tiie two vertically-placed sui'faces of the fiattened-out petiole 
are equally adapted to tlie assimilative function, there exist two 
layers of these expanded vascular terminations, one applied to the 
uiner surface of each layer of parenchyma. 

Considering the structures and positions of these organs, as well 
IS the natures of the plants possessing them, may we not form a 
direwd suspicion respecting their function ? Is it not probable that 
they facilitate absorption of the juices carried back from the leaf for 
the nutrition of the stem and roots? They are admhably adapted 
for performing this office, Theii* component fibrous cells, having 
angles insinuated between the cells of the parenchyma, are shaped 
just as they should be for taking up its contents ; and the absence 
of sheathing tissue between them and the parenchyma facilitates the 
passage of the elaborated hquids. Moreover there is the fact that 
tiiey are allied to organs which obviously have absorbent functions. 
I am indebted to Ih*. Hooker for pointing out the figures of two 
such organs in the leones Anatomicm” of Link. One of them is 
from the end of a dicotyledonous root-fibre, and the other is from 
the prothallus of a young Fern. In each case a cluster of fibrous 
colls, seated at a place from which liquid has to be drawn, is epn- 
Qccted by vessels with the parts to which liquid has to he carried. 
There can scarcely be a doubt, then, that in both cases absorption 
is effected through them. I have met with another such organ, 
more elaborately canstructed, but evidently adapted to the same 
63 



office, in the conimon Turnip-root. As shown by the end view 
and longitudinal section in figs. 6 and 7, this organ consists oi 
rings of" fenestrated cells, arranged with varying degrees of regu- 
larity into a funnel, ordinarily having its apex directed towards the 
central mass of the Turnip, with which it has, in some cases at least, 
a traceable connexion by a canal. Presenting as it does an externa] 
porous surface terminating one of the branclies of the vascular sys- 
tem, each of these organs is well fitted for taking up with rapidity 
the nutriment laid by in the Turnip-root, and used by the plant 
when it sends up its flower-stalk. Nor does even this exhaust the 
analogies. The cotyledons of the young bean, experimented upon 
as before described, furnished other examples of such structures, 
exactly in the places where, if they are absorbents, we might 
expect to find them. Amid the branchings and inosciilations^ of the 
vascular layer running through the mass of nutriment deposited in 
each cotyledon, there are conspicuous free terminations that are club- 
shaped, and prove to be composed, like those in leaves, of irregularly 
formed and clustered fibrous cells; and some of them, diverging 
from the plane of the vascular layer, dip down into the mass of 
starch and albumen which the young plant has to utilize, and which 
these structures can have no other function but to take up. 

Besides being so well fitted for absorption, and besides being 
similar to organs which we cannot doubt are absorbents, these 
vascular terminations in leaves afford us yet another evidence of their 
functions. They are seated in a tissue so arranged as specially to 
facilitate the abstraction of liquid. The centripetal movement of the 
sap must be set up by a force that is comparatively feeble, since, the 
par‘etes of the ducts being porous, air will enter if the tension on tlie 
contained columns becomes considerable. Hence it is needful that 
the exit of sap from the leaves should meet with very little resistance. 
Now were it not for an adjustment presently to be described, it would 
meet with great resistance, notwithstanding the peculiar fitness of 
these organs to take 't in. Liquid cannot be drawn out of any 
closed cavity without producing a collapse of the cavity’s sides ; 
and if its sides are not readily collapwsible, there must be a corre- 
snonding resistance to the abstraction of liquid from it. Clearly the 
like must happen if the liquid is to be drawn out of a tissue which 
cannot either diminish indmlk bodily or allow its components indi- 
vidually to diminish in bulk. In an ordinary leaf, the upper layer of 
parenchyma, formed as it is of closely-packed cells that are without 
interspaces, and are everywhere held fast within their framework of 
veins, can neither contract easily as a mass, nor allow its separate 
cells to do so. Quite otherwise is it with the network-parenchyma 
below. The long cells of this, united merely by their ends and 
having their flexible sides surrounded by air, may severally have 
their contents considerablv increased and decreased without offering 
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appreciable resistances ; and the network-tissue which they form wilh 
at the same time, be capable of undergoing slight expansions and con- 
tractions of its thickness. In this layer occur these organs that are so 
obviously fitted for absorption. Here we find them in direct communica- 
tion with its system of collapsible cells. The probability appears to be, 
that when the current sets into the leaf, it passes through the vessels 
and their sheaths chiefly into the upper layer of cells (this ujiper 
layer having a larger surface of contact with the veins than the 
lower layer, and being the seat of more active processes) ; and that 
the juices of the upper layer, enriched by the assimilated matters, 
pass into the network parenchyma, which serves as a reservou* from 
which they are from time to time di'awn for the nutrition of the rest 
of the plant, when the actions determine the downward current. 
Should it be asked what happens where the absorbents, instead of 
being inserted in a network parenchyma, are, as in the leaves of 
Euphoi hia neriifolm, inserted in a solid parenchyma, the reply is, 
that such a |i,p\‘n( li\ mu, though not furnished with systematically 
arranged air-chambers, nevertheless contains air in its intercellular 
spaces ; and that when there occurs a draught upon its contents, 
1 he expansion of this air and the entrance of more from without, 
quickly supply the place of the abstracted liquid. 

If then, returimig to the general argument, we conclude that these 
expanded terminations of the vascular system in leaves are absorbent 
organs, we find a further confirmation of the views set forth respect- 
ing the alternating movement of the sap along the same channels. 
These spongioles of the leaves, like the spongioles of the roots, being 
appliances by which liquid is taken up to be carried into the mass of 
the plant, we are obliged to regard the vessels that end in these 
spongioles of the leaves as being the channels of the down currenc 
whenever it is produced. If the elaborated sap is abstracted from 
the leaves by these absorbents, then we have no alternative but to 
suppose that, having entered the vascular system, the elaborated sap 
descends through it. And seeing how, by the help of these special 
lei'ininations, it becomes possible for the same vessels to carry back 
a (piality of sap unlike that winch they bring up, we are enabled to 
understand tolerably well how tliis rhythmical movement produces a 
downward transfer of materials for growth. 

The several lines of argument may now be brought together ; and 
along with them may be woven up such evidences as remain. Let 
me first point out the variety of questions to which the hypothesis 
supplies answers. 

It is required to account for the ascent of sap to a height beyoiia 
that to which capillary action can raise it. This ascent is accounted 
for by the propulsive action of transverse strains, joined with that of 
osmotic distention. A cause has to be assigned for that rise of sap 
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which, in the spring, while yet there is no considerable evaporation 
to aid it, goes on with a power which capillarity does not explain. 
The co-operation of the same two agencies is assignable for this result 
also.'^ The chcumstance that vessels and ducts here contain sap and 
there contain air, and at the same place contain at diilereut seasons 
now air and now sap is a fact calling for explanation. An explana- 
tion is furnished by these mechanical actions which involve the en- 
trance or expulsion of air according to the supply of liquid. Tint 
vessels and ducts which were originally active sap-carrieis go com- 
pletely out of use, and have their function <]i- 'ia'‘afl by other 
vessels or ducts, is an anomaly that has to be solved. Again, we 
are supplied with a solution : these deserted vessels and ducts are 
those which, by the formation of dense tissue outside of them, be- 
come so circumstanced that they cannot be compressed as they 
originally were. A channel has to be found for the downward 
current of sap, wliich, on any other liyiiothcd- than the foregoing, 
must be a channel separate from that taken by the upward 
current ; and yet no good evidence of a separate channel has been 
pointed out. Here, however, the dilBculty disappears, since one 
channel suffices for the current alternating upwards and downwards 
according to the conditions. Moreover there has to be found a 
force producing or facilitating the downward current, capable c\ en 
of drawing sap out of droo[)ing branches ; and no such force is 
forthcoming. The liypothesis set forth dispenses with this necessity : 
under the recurring change of conditions, the same distention ami 
oscillation which before raised the sap to the places of consumption, 
now bring it down to the places of consumption. A physical 
process has to be pointed out by which the material that forms 
dense tissue is deposited at the places where it is wauited, rather 
than at other places. This physical process tlie !■ in- 
dicates. It is requisite to find an explanation of the fact that, 
when plants ordinarily swayed about by the wind are grown indoors, 
the formation of wood is so much diminished that they become abnor- 
mally slender. Of this an explanation is supplied. Yet a further 

* It seems probaWe, however, that osmotic distention is here, especially, 
tlie more 'inportant of the two factors. The rising of the sap in spi mg m<iy 
indiiectly result, like the sprouting of the seed, from the tiansforrnation of 
starch into sugar. During germination, this change of an oxy-hydro-carboa 
ii’om an insoluble into a soluble form, leads to rapid eudosmose ; con- 
sequently to great distention of the seed j and therefore to a force which 
thrusts the contained liquids into the plumule and radicle, and gives them 
powof to displace the soil in their way : it sets up an active internal move- 
ment when neither evaporation nor the change which light produces can be 
operative. And similarljq if, in the spring, the starch stoied up in the 
roots of a tree passes into the form of sugar, the unusual osmotic absorption 
that arises will cause an unusual distention — a distention which, being 
resisted by the tough hark of the roots and stem, will result in a pouerfu' 
unwaid thrust of the contained liquid. 
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tact to be mteq)reted is, that in the same individual plant homologous 
parts, which, according to tlie type of the plant, should be equally 
woody, become much thicker one than another if subject to 
greater mechanical stress. And of this too an interpretation 
similarly arlorded. 

Now the sufficiency of the assigned actions to account for so many 
idionomcna not otherwise explained, would be strong evidence that 
the rationale is the true one, even were it of a pui'ely hypothetical 
kind. How strong, then, becomes the reason for believing it the 
true one when we remember that the actions alleged demonstrably go 
on in the way asserted. They are ever operating before our eyes: 
and that they produce the eftects in question is a conclusion dedu- 
cible from mechanical principles, a conclusion established by induction, 
and a conclusion verified by experiment. These tlmee orders of 
proof may be briefly summed up as follows. 

That plants which have to raise themselves above the earth’s sur- 
face, and to withstand the actions of the wind, must have a power ol 
dt'i^ loping supporting structui^e, is an hp'iori conclusion which may 
be saiely drawn. It is an equally safe d 'priori conclusion, that if 
the supporting structure, either as a whole or in any of its parts, has 
to adapt itself to the particular strains which the individual plant is 
subject to by its particular circumstances, there must be at work 
some process by which the strength of the supporting structure i? 
everywhere brought into equilibrium with the forces it has to bear. 
Though the typical distribution of supporting structure in each kind 
of plant may be explained teleologically by those whom teleological 
explanations satisfy ; and though otherwise this typical distribution 
may be ascribed to natural selection acting apart from any directly 
adaptive process ; yet it is manifest that those departures from the 
typical distribution which fit the parts of each plant to their special 
conditions are explicable neither teleologically nor by natural selec- 
tion. We are, therefore, compelled to admit that, if in each plant 
there goes on a balancing of the particular strains by the particular 
strengths, there must be a physical or physico-chemical process bj 
which the adjustments of the two are eflected. Meanwhile we ar<3 
equally compelled to admit, apriori^ that the mechanical actions to be 
resisted, themselves affect the internal tissues in such ways as to fur- 
ther the increase of that dense substance by whieh they are resisted. 
It is demonstrable that bending the petioles, shoots, and stems musi 
compress the vessels beneath their surfaces, and inci‘ease the exuda- 
fim of nutritive matters from them, and must do this actively in pro- 
portion as the bends are great and frequent ; so that while, on the 
one hand, it is a necessary deduction that, if the parts of each plant 
are to be severally strengthened according to the several strains, 
tliere must be some direct connexion between strains and strengths, 
It is, on the other hand, a necessary deduction from mechanical prin- 
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jiples that the strains do act in such ways as to aid the increase of 
tlie strengths. How a like correspondence between two 
arguments holds in the case of the circulation, needs not to be shown 
in detail. It will suffice to remind the reader tliat while the 
raising of sap to heights beyond the limit of capillarity implies some 
force to effect it, we have in the osmotic distention and the intermit- 
tent compressions caused by transverse strains, forces which, under 
the conditions, cannot but tend to effect it ; and similarly with the re- 
qmrement for a downward current, and the production of a down- 
ward current. 

Among the inductive proofs we find a kindred agreement. Diffe- 
rent individuals of the same species, and different parts of the same 
individual, do strengthen in different degrees ; and there is a clearly 
traceable connexion between their strengthenings and the intermittent 
strains they are exposed to. This evidence, derived from contrasts 
between growths on the same plant or on plants of the same type, is 
enforced by evidence derived from contrasts between plants of diffe- 
rent types. The deficiency of woody tissue which we see in plants 
called succulent, is accompanied by a bulkiness of the parts which 
prevents any considerable oscillations ; and this character is also lialii- 
tually accompanied by a dwarfed growth. When, leaving these rela- 
tions as displayed externally, we examine them internally, we find 
the facts uniting to show, by their agreements and differences, that 
between the compression of the sap-canals and the production of 
wood there is a direct relation. We have the facts, that in each 
plant, and in every new part of each plant, the formation of sap- 
canals precedes the formation of wood; that the deposit of wood} 
matter, when it begins, takes place around these sap-canals, anj 
afterwards around the new sap-canals successively developed ; that 
this formation of wood around the sap-canals takes place wdiere thf 
coats of the canals are demonstrably permealile, and that tlie amount 
of wood-formation is proportionate to the permeability. And then 
that the permeability and extravasation of sap occur wherever, in 
the individual or in the type, there are intermittent compressions, is 
proved alike by ordinary cases and by exceptional cases. In the 
one class of cases we see that the deposit of wood round the vessels 
begins to take place when they come into positions that subject 
them to intermittent compressions, while it ceases when they become 
shiiilded from compressions. And in the other class of cases, where, 
from the beginning, the vessels are shielded from compression by sur- 
rounding fleshy tissue, there is a permanent absence of wood-forma- 
tion. 

To which complete agreement between the deductive and induc- 
tive inferences has to be added the direct proof supplied by experi- 
ments. It is put beyond doubt by experiment that the liquids ab- 
sorbed by plants are di.stributed to their different parts through their 
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rensels — at first by the spiral or allied vessels originally developed 
and then by the better-placed ducts formed later. By experiment 
it is demonstrated that the intermittent compressions caused by os- 
cillations urge the sap along the vessels and ducts. And it is also ex- 
perimentally proved that the same intermittent compressions produce 
exudation of sap from vessels and ducts into the surrounding tissue. 

That the processes here described, acting through all past time, 
have sufficed of themselves to develope the supporting and distribut- 
mg structures of plants, is not alleged. What share the natural 
selection of variations distinguished as spontaneous, has had in estab- 
lishing them, is a question which remains to be discussed. Whether 
acting alone natural selection would have sufficed to evolve these 
vascular and resisting tissues, I do not profess to say. That it has 
been a co-operating cause, I take to be self-evident : it must all along 
have furthered the action of any other cause, by preserving the in- 
dividuals on which such other cause had acted most favourably. 
Seeing, however, the conclusive proof which we have that another 
cause has been in action — certainly on individuals, and, in all proba- 
bility, by inheritance on races — we may most philosophically ascribe 
the genesis of these internal structures to this cause, and regard 
uatorai selection as having here played the part of an accelerator 


EXPLAIlTATION OF PLATE. 

Fig. 1. Absorbent organ from the leaf of Eujphorlia neriifolia. 
The cluster of fibrous cells forming one of the terminations of the 
vascular system is here imbedded in a solid parenchyma. 

Fig. 2. A structure of kind from the leaf of Ficus 

elastica. Here the expanded terminations of the vessels are im- 
bedded in the network parenchyma, the cells of which unite to form 
envelopes for them. 

Fig. 3. Shows on a larger scale one of these absorbents from 
the leaf of Panax Lessonii. In this figure is clearly seen the way in 
which the cells of the network parenchyma unite into a closely- fitting 
case for the spiral cells. 

Fig. 4. Represents a m uch more massive absorbent from the same 
leaf, the surrounding tissues being omitted. 

Fig. 5. Similarly represents, without its sheath, an absorbent from 
the loaf of Clnsia Jiava, 

Fig. 6. End view of an absorbent organ from the root of a 
Turnip. It is taken from the outermost layer of vessels. Its funneh 
shaped interior is drawn as it presents itself when looked at from the 
outside of this layer, its narrow end being directed towards the 
centre of the Turnip. 

Fig. 7 A lozigiludirr.l section through the axis of another such 
organ, showii.g lu- ju mi.i of reticulated cells when cut through. The 
cellular tissue which fills the interior is supposed to be removed. 
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Fig. 8. A. less-developed absorbent, showing its approximate con- 
nexion with a duct. In their simplest forms, these structures consist 
of only two fenestrated cells, with their ends bent round so as to 
m3et. Such types occur m the central mass of the Turnip, where 


o 



the vascular system is relatively imperfect. Besides the compara- 
tively regular forms of these absorbents, there are forms composed 
of amorphous masses of fenestrated cells. It should be added that 
both the regular and irregular kinds are very variable in their num- 
bers : in some turnips they are abundant, and in others scarcely to bo 
found. Possibly their presence depends on the age of the Turnip. 


APPENDIX D. 


ON THE OEIGHN OF THE VERTEBRATE TYPE. 

\_WJien studijing the development of the 'vertebrate sJceleton, there 
occurred to me the following idea respecting the possible origin of the 
notochord. 1 was eventually led to omit the few pages of Appendix in 
winch I had expressed this idea^ because it was unsupported by develop- 
mental evidence. The developmental evidence recently discovered.^ how- 
ever.^ has led Professor Haeckel and others to analogous views respecting 
the affiliation of the Vertebrata on the Molluscoicla. Having fortu- 
nately preserved a proof of the suppressed pages.^ I am able now to 
add them. With the omission of a '■ ^ paixtgrapli^ they a/re 

reprinted verbatim from this proof which dates bach to the autumn of 
1865, at which time the chapter on The Shapes of Vertebrate 
Skeletons*^ was luritten. — December, 1869.] 

The general argument contained in Chap. XVI. of Part lY., I 
have thought it undesirable to implicate with any conception more 
speculative than those essential to it ; and to avoid so implicating 
it, I transfer to this place an hypothesis respecting the derivation 
of the rudimentary vertebrate structure, which appears to me 
worth considering. 

Among those molluscoid animals with which the lowest verte- 
brate animal has sundry traits in common, it very generally happens 
that while the adult is stationary the larva is locomotive. The 
locomotion of the larva is effected by the undulations of a tail. In 
shape and movement one of these young Ascidians is not altogether 
unlike a Tadpole. And as the tail of the Tadpole disappears 
when its function comes to be fulfilled by limbs ; so the Asciciiau 
larva’s tail disappears when fixation of the larva renders it uselests. 
This disappearance of the tail, however, is not without exception. 
The Appendicularia is an Ascidian which retains its tail through- 
out life ; and by its aid continues throughout life to swim about. 
Now this tail of the Appendicularia has a very suggestive structure. 
It is long, tapering to a point, and flattened. Prom end to end 
there runs a mid-rib, which appears to be an imbedded gelatinous 
rod, not unlike a notochord. Extei>ding along the two sides of 



5G8 


APPENDIX. 


this mid-rib, arc bundles of muscular fibres; and its top bears a 
gangliated nervous thread, giving off, at intervals, branches to the 
muscular fibres. In the Appendiculai ia this tail, which is inserted 
at the lower part of the back, is bent forwards, so as not to be 
adapted for propelling the body of the animal head foremost ; but 
the homologous tails of the larval Ascidians are directed backwards, 
so as to produce forward movement. If we suppose a type like (he 
Appendimlana in the structure and insertion of its permanent tail, 
but resembling the larval forms in tlie direction of its tail, it is, I 
think, not dillieult to see that functional adaptation joined -with 
natural selection, might readily produce a type approximating to 
that whose origin we are considering. It is a fair assumption 
that an habitually - locomotive creature would profit by in- 
creased power of locomotion. This granted, it follows tliat 
such further development of the tail-structures as might arise 
from enhanced function, and such better distribution of tliein 
as spontaneous variation might from time to time initiate, 
would be perpetuated. What must be the accompanying changes? 
The more vigorous action of such an appendage implies a firmer 
•insertion into the body; and this would be effected by the pro- 
longation forwards of the central axis of tlie tail into the creature’s 
back. As fast as there progressed this fusion of the inereasingly- 
powerful tail with the body, the body would begin to partake of its 
osciliaiions ; and at the same time that the resistant axis of the tail 
advanced along the dorsal region, its accompanying muscular fibres 
would spread over the sides of the body : gradually taking such 
modified directions and insertions as their new conditions rendered 
most advantageous. Without further explanation, those who 
examine drawings of the structures described, will, I think, 
see that in such a way a tail homologous with that of the 
Appendimlana, w^ould be likely, in the course of that de- 
velopment requiied for its greater efficiency, gradually to 
encroach on the body, until its mid-rib became tiie dorsal 
axis, its gangliated nerve-thread tlie spinal chord, and its 
muscular fibres the myocommata. Such a development of an 
appendage into a dominant part of the organism, though at first 
Bight a startling supposition, is not without plenty of parallels ; 
instance the way in wfiiich the cerebral ganglia, originally mere 
adjuncts of the spinal chord, eventually become the great centres of 
the nervous system to which the spinal chord is quite subordinate ; 
or instance the way in which the limbs, small and inconspicuous in 
fishes, become, in Man, masses which, taken together, outweigh the 
trunk. It may be added that these familiar cases have a further 
appropriateness ; for they exhibit higher degrees of that same 
increasing dominance of the organs of external relation, which the 
hypothesis itself implies. 
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Of course, if the rudimentary yertcbrate apparatus thus grew 
Into, and spread over, a molluscoid visceral system, the formation 
of the notochord under the action of alternating transverse strains, 
did not take place as suggested in § 255; but it does not therefore 
follow that its differentiation from surrounding tissues was not 
mechanically initiated in the way described. For what was said in 
that section respecting the effects of lateral bendings of the body, 
equally applies to lateral bendings of the tail ; and as fast as the 
^ ' ■’ • tail encroached on the body, the body would become 

. in the transverse strains, and the differentiation would 
advance forwards under the influences originally alleged. Obviously, 
too, though the lateral muscular masses would in this case have a 
different history ; yet the segmentation of them would be eventually 
determined by the assigned causes. Fo^r as fast as the strata of 
contractile fibres, developing somewhat in advance of the dorsal 
axis, spread along the sides, they would come under the influenee 
of the alternate flexions ; and while, by survival of the fittest, their 
parts became adjusted in direction, their segmentation would, as 
before, accompany their increasing massiveness. The actions and 
reactions due to lateral undulations would still, therefore, be tbs 
causes of differentiation, with which natural selection would cd* 
operator. 
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Acacta, foliar organs, 32, 21'S. 

dcaleph(B motion of, 55; water in, 
I, 115. 

dmn special creation and effects of, 

1, 343 ; development, 1, 373 , direct 
transformations in, U 480 ; segmenta- 
tion, 90. 

Acrogens: morphology of ^pincferman- 
niaeeie, 2, 24-27 ; growth and develop- 
ment, 4G-53 ; name and growth of, 

2, 52 ; tubular structure, 2, 54 ; sym- 
metry, 2^ 125 , inner tissue differentia- 
tion/^, 250; vasoi'lar system, 2, 263; 
inlcgration,^?,27r), 383 ; agamogcnesis, 
2, 421 ; growth and genesis, 2/V60 ; 
genesis and development, 412. 

Adinophrps: a primary aggregate, 78 ; 
genesis, 431. 

ddinoznee: multiaxinl development, I, 
J37; reparative power, 1, 175; diffe- 
reutiation, i, 30G; integration,^, 85; 
symmetry, 2, 172, 174; giowtli and 
genesis, i, 424. ^ ^ 

At bivity' : nutrition and genesis, mijme, 
470-2 ; and evolution, 2, 474-S. 

A mptation : general truths, 1, 184-100, 
100-2; botanical, 1, 184; physiologi- 
cal, 1, 185-190; psychological, 1, 180, 
188, 180; structural, functional, and 
iut cr-dopendcnce, 1, 192-6, 197-8, 255 ; 
social and organic stability, 1, 197-9 ; 

I, 199; multiplication of 
elfcers, 1, 4G4, 465-6 ; direct equili- 
bration, 7, 435-7 ; natural selection and 
ciiuilibration, 1, 444-9, 466, 474, of 
Am and skeleton, 2, 198, 200; outer 
ti sue, 2, 295-0, 380 , sku and mucous 
membrane differentiation, 2, 307-0, 
382; vascular system,^, 334; osseous, 
2. 343; muscular, 2, 360, 384; per- 
sistence of force and ' ' ’ 

387; plant multiplica • ■>; 

TcrLcbrie doveilopmont, 2, 532-5. 

Agauiogcnosis: of heterogenesis, 7, 211, 
273 , development of offsnring, 7, 217 ; 
] elation to vegetal growth, 7, 224, 
physiological units, 7, 288 ; in f(d/- 


nozoa,2, 85 ; in Jiydrozoa, 2, 94; in* 
nutrition, 2, 163; laws of multiplica- 
tion, 2, 395. {See aho Multiplication). 

Agarwinm: symmetry, 124; tissue 
differentiation, 2, 239. 

Agassiz, Prof L. J. B , zoological olassi- 
bcation, 7, 298. 

Aggregates • integration and orders of, 

5 . ■ ’ . V ' *tal, 2, 14, 74 ; 

^,15-18,74-6; 
primary animal,^, 77-9, 111 ; second- 
ary animal, 79-83, 111 ; tertiary 
animal, 2, 83-5, 85-7, 111 ; annulose, 
2 , 07 ; symmetry of primary vegetal, 
2, 119-22, 130 ; of secondary, 2, 122-5 ; 
of tertiary, 2, 125-8; morphological 
differentiation of primary vegetal, 2, 
159-61 ; summary of morphological 

‘ development, 214. 

Agrimony, floral symmetry, 2^ 152, 154 

Air * in vegetal tissues, 2, 536-7, 552, 
560, 562. 

Albumen : physical and chemical pro* 
perties, 7, 12 , formula, 7, 14; dillusi- 
bility, 7, 19 ; m animal and vegetal 
tissues, 7, 38. 

Alcohols: phydeal and chemical pro- 
perties, 7, 10-12 ; transformation into 
acetic acid, 7, 40. 

Alg(B : multicentral development, 7, 135 ; 
axial development, 7, 136 ; uniform 
tissue and function, 7, 156; gamo- 
genesis m confevm, 7, 219 ; unicellular 
forms, 2, 14; integration in conserves, 
2, 17; pseudo-folur and axial de"elop- 
ment, 2, 20-4 ; tubular structure, 2, 
54; foliar development, 2, 73, 83; 
branch symmetry, 130; cell meta- 
morphoses, 2, 160 ; tissue differentia- 
tion. 2, 228, 378-9; outer tissue 
differentiation, 2, 235, 239, 37^ ; inner, 
2,255 , integratio*!, 2, 275 ; indefinite- 
nesB, k 278; feiklity, 2, 420, 421; 
sexual genesis, 2, 42 h 429, 430 ; genesis 
and development, ^-2. 

Alimentary canal ; fim 'tion, 7, 161 1 
differentiation, 2 , 28b, 107-9, 310* 5^ 
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38*? ; gizzard development in birds, 
2^ 312; development in ruminants, 2, 
314-6 ; differentiation of hver, 2, 316- 
21 ; muscularity, 2^ 355. 

Allotropism : of organic constituents, 1, 
4, 9 ; muscular action, 1, 56. 

"2 point of, 1, 276. 

A' '.I ‘1 ■ i generations (see Gramo- 

genesis). 

Amceba : central development, 1, 134 ; 
a primary aggregate, 2, 7S , symineiry 
of encysted, 2, 169 ; genesis, 2, 422 

Ammonia . physical properties, i, 6 ; 
chemical properties, 1, 9 , nerve stimu- 
lant, 1, 52. 

Amphibia: classification of, 1, 303, 
structure and media, 1, 395 ; segmen- 
tation, 2, 109 ; outer tissues, 2, 293 ; 
respiration, 322, 326; Owen on 
skeleton, 2, 521, 526, 527. 

Amphioxus: classification, 2, 362; em- 
bryonic development, 2, 108 , gene us 
of vertebrate a\is, 2, 39G-9, 199-201, 
205 ; development, 2, 533 

Anabas scandens, the climbing fish, i, 
392, 394. 

Aiiacharis alsinastrum, individuality in, 
1, 205. 

Anajsthetics, local and general effects, 2, 
52. 

Animals; nutrition and molecular re- 
arrangement, 1, 33-3“ 
character, i, 37, 38 ; • • . • - 

of carnivorous, 1 , 45 ; sensible motion, 
1, 54; changes shovung life, 1, 72; 
length and complexity of hfe, 7, 84 , 
degree of life and environment, i, 
85-8; growth, 1, 108; organization 
and size, i, 110-12 ; growth and 
nutrition, 1, 112, 119-21, 122, 131 ; 
and initial and final bulks, 1, 115, 127- 
31, 132 ; and structural complexity, i, 
117-9,132; structure, temperature, and 
self -mobility, 1, 145-50 ; functions, 1, 
154-6, 306 , functional and structural 
d ' 7, 157-60 , functional 

I ■ • and integration, 7. 

161-4; functional specialization and 
vicanousness, 7, 165-6 ; waste m, 7, 
160-71, 176, 185; reparative power, 
7, 175, 179-82, waste and activ.ty, 
1. 175-7; organic polarity and physio- 
logical units, 7, 182-3, 253 , modified 
a ■ ' ■ ; 1 188; stability of types, 
f , lyy , wnat is an individual ? 7, 203; 
heterogenesis, growth, and nutrilioE, 


7, 22S-33, 235-7 ; homo- and hetero- 
genesis and natural selection, 7, 233-7 ; 
general truths of heredity, 7, 238-41 ; 
heredity and breeding, 7, 242, 252 ; 
functional alterations, structure and 
heredity, 7, 246-52, 255 ; variation, 7, 
257; domestication and variaiion, 7, 
261, 263; variation and adaptation, 
7, 269 ; in-and-in breeding, 7, 282-4, 
289 ; pure and mived breeding, 7, 291 j 
classification, 7, 2HS-304 , distribution 
d -= - ‘>12 7 327; natm-al 

1 ■ - ■ ■ 7, 317-20, 

328, 388, distribution in time, 7, 320-7, 
328; special creation and parasitic, 7, 
342 ; evolution and classification, 7, 
358, 359, 364, 471 ; rudimentary 
organs m, 7, 380, 387, 472 , exolutu ii 
and varied media of, 7, 391-7, 401, 
472; E. Darwin and Lamarck on 
evolution of, 7, 402-10 ; solar intluence, 
7,412, 472; geologic changes affecting, 
7, 413-5, 464, 466, 472 , interdepeu- 
dence with plants, 7, 436-8, 426; 
complexity of influences affecting, 7, 
41 8 ; persistence of species, 7, 428 ; 
defensive plant appliances, 7, 437 ; 
direct equilibration, 7, <139-41, 442, 
466, 474, natural selection and in- 
direct equilibration, 7, 44-8-9, 166, 
474; natural selection and equilibra- 
tion, 7, 457-62, 474, importance of 
natural selection ^,468, distiabutioii 
and age of planes and animals, 2, 2SU ; 
muscular colour, i?, 356-9, Jaws of 
multiplication, 391-6, rhythm in 
numbers, 399 ; law of weights and 
dij''ensions, 2, 414; growtli and asexual 
gene>is, 422-6 ; growth and sexual 
genesis, 2^ 431-6 ; nutrition and genesis, 
458 

Annelida • phosphorescence, 7, 47 ; seg- 
mentation, 2^ 91-3 ; embr\ onic deve- 
lopment, 2, 106; bilateral symmetry, 
2, 180-3 ; genesis, 2, 425, 433. 

Anniiloida • development, 7, 372 ; inte- 
gration, 2, 94-7 ; symmetry, 2^ 177-80; 
genesis, 2, 425 

Annulosa. axial development, 7, 13f), 
137 ; definition, 7, 307 ; classification, 
7, 363; segmentation, 2, 91-3, 111; 
integration, 2, 94-7, 108; unit and 
aggregate, 2, 97 ; embryonic develop- 
ment, 2f 107 ; bilateral symmetry, 2, 
18U-3; symmetry of DerUbrata, 2^ 
186-9; segmental differentiation, 
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189-91; nnintegrated function in 
jilanaria, 2, 365, genesis, 425, ^J32; 
(lerolopmont and genesis, 443 ; 
nutiMtion and genesis, 466. (See also 
Ai'tlczilatn), 

Anthropomorphism, former prevalence 
of, i, 335. 

Ants, nutrition and genesis, 1, 467. 

Aj)]udos‘ axial development, 1, 137; 
luclividuality, ^,200, 2u7 ; pseudo-par- 
t’ ■- ' ^ 214, development of 

* ■ - ' 7,217; het orogenesis, 

I, 228 ; nutrition and genesis, 455, 
4f)6. 

Arachm'da: avoidance of danger, 7, 73; 
ovijinrous liomogcnesis, 7, 211 ; de- 
velopment, 7, 371 ; integration and 
homology, 99-102, 108; bilateral 
symmetry, fi, 181, 

Arcella: symmetry, i?, 169 ; outer tissue 
dilterentiation, ‘J, 291 

Arm* development of human, 7, 140; 
functional vicariousness of human, i, 
166. 

Army, morphological analogy, 6. 

Arteries (see Vascular s} stern). 

1 " ’ ■ (see Artivulafa), 

■ integration and homology, 
99-102, 108; embryonic develop- 
ment, 106, 107 ; bilat eral symmetry, 
i?, 180-3 ; genesis, 426, 433. 

Asadians: integration, 86, 8S, 89; 
symmetry, 176, 186; origin of 
vci’lelnato type, 2, 567. 

Assmiilatiou, compared with reasoning, 
7, 62-8. 

A'll era idea, radial symmetry, 178. 

Astronomy : and growth, 7, 107 ; 

8chlciflea on individuality, 7, 202 , 
evolution, 7, 347, 350; classitieation, 
i, 359 ; rhythm of, and organic cliange, 

J, 411-8, 473; law of equilibration, 
7, 433 ; “ mechanical theory,” 7, 400 ; 
co-operation of structure and function, 

3. 

Asunmetry (see Morphology) 

Aiavisni: occun’cnce of, 7, 243, 252; 

' digital variation, 7, 258-{>J. 

Atoms: mechamcally considered, 7, 14; 
ethcrial undulations and oscillations 
of, 7, 29-33. 

Axillary buds, origin and development, 
bi-5. 

Axis : “ neutral” of mechanics, 193 ; 
genesis of vertebrate, 195-9, 208. 
(See also Development). 


Batii'R, K E ton : formula of, 7, 141-4, 
365-9, 378 ; zoological classification, 
7, 301 ; on animal transitions, 7, 392. 

Balano^liorce : wax on, 2^ 244; inner 
tissue, 2, 257. 

Baric : varied development;, 2, 229-31 ; 
physiological differentiation, 2, 231- 
3, 240, 379, 380. 

Bat, expenditure and gene'^is, i?, 452. 

Bean, vascular system, 2, 542, 560. 

Bees (see Insects) . 

Begomacece : multiplication, 7, 1 SO, 181, 
253, 2, 422 ; individuality, 7, 207 ; de- 
velopment from scales, 7, 221 , symme- 
try, 2, 144, 150-1 ; development, .^,254. 

Berkeley, Bev. M J. : mdefimteness oi 
algcB and/ww^i, 278 ; of mosses and 
ferns, 2, 279. 

Bilateral symmetry (see Morphology). 

Biliverdine, function of, 2, 317, 320, 370. 

Binary compounds : physical properties, 
7, 5-7, chemical properties, 7, 7-10 ; 
combining power and atomic weights, 
7, 31. 

Biology : definition and divisions, 7, 94- 
6; organic structural phenomena, 7, 
96-8; also functional, 7, 98-100; 
actions and reactions of function and 
structure, 7, 100-2 ; genesis, 7, 102 ; 
limited knowledge of, 7, 103 ; evulu 
tion, 7, 347, 349. 

Birds : grow'th and expenditure of force, 
i, 114, 127 ; size of egg and adult, 7, 
116; temperature of, 7, 146, 147, 
self-mobility, 7, 147, functional and 
structural diffei e . • t lat ion, 7, 157 ; 
food of starving pigeon, L 170 ; vivi- 
parous, 7, 211 ; heredity and pigeon 
breeding, 7, 242 ; atavism in pigeon, 
7, 252 ; osseous variation in pigeon, 
7,258; classification, 7, 308; distri- 
bution and migrations, 7, 315, 316, 
319 ; distribution m time, 7, 326 ; 
Darwin on petrels, 7, 368 ; rudimentary 
teeth, 7, 370; vertebral, 7, 383, 2^ 
633; feather development, /, 385; 
habits of water-ouzel, 7, 397 ; migra- 
tion, 7, 412; egg-shells and diiect 
equilibration, 7, 440; bones and 
direct equilibration, 7, 441 ; sexual 
selection, 2^ 253 ; wing spurs, 2, 206 ,* 
outer tissue differentiation, 2, 800, 
381 ; alimentary canal development, 
2^ 312, 314; muscular colour and 
activity, 2, 356-60 ; nutrition, ^,413; 
{o«t of gmcsis, -^16; growtli und 
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genesis, 434, 437 ; heat expenditure 
and genesis, 44f'‘“8, 453 ; mnsenlur 
expenditure and genesis, 448-51, 
453 ; mammalian fertility, 449 ; 
eggs of rp-ild and tame, 457 ; nutri- 
tion of blackbird and linnet, 476 ; 
Owen on skeleton of, 5, 528, 529, 530. 

VlainTille, H. M D de, dcdnition of life, 
1, 60, 74. 

Blister, neiTons action in, 299. 

JBlood : similarly of iron peroxide, 7, 
17; segregation of abnormal consti- 
tuents, 1, 152 ; changed by disease, 7, 
177, 484 ; assimilative power and or- 
ganic repair, 7, 177-9; respiratory 
tissue differentiation, S, 292-5 ; pres- 
sure in mammaha, 329, 330. 

Vascular system). 

Boismont, A.B de, human fertility, 481. 

Bone: adaptability, 7, 187, 200-1; 

function and -woiglit, 7, 246 ; mam- 
malian cervical vertebral, 7, 309 ; 
evolution and vertebral column, 7, 
382 ; partial development, 7, 385 ; size 
of head as infloencmg, 7, 424, 451-3 ; 
direct equilibration and stiength, 7, 
441 ; skull development, 205 ; 
tlieory of supernumerary, 206; 

states, 207 ; ditferentiaiion, 298, 
334-46 ; intearation, 375 ; Owen’s 
theory of vc tebratc slveleton,i^, 517-35. 

Botany • influence of beat on plants, 7, 
27 / effector solar rays, 7, 28-33, 412, 
472, plants nou-nitrogenous, 7, 37; 
fungi nitrogenous, 7, 38 ; generation 
of heat in plants, 7, 44 ; pliospho- 
rejcGuce, 7, 46 • _ 'a’ ■‘h'ctrieity, 

7, 48 ; sensible ^ i 53-5 , 

vital plant cltanges, 7, 67, 68 ; changes 
showing life, 7, 72, 76 ; crystalli- 
zation and vegetal Me, 7, 78 : vital 
adjustments, 7, 83 ; length and coiji- 
plexity of life, 7, 84, 85 ; animal and 
vegetal biology, 7, 96 ; growth, 7, 
-jrvr; , structure, 7, 109; 

growth, 7, 110, 117- 
9, 132 ; growth and nutrition, 7, 112, 
119-21, 130, 131; relation of initial 
to final bulks, 7, 115, 132 ; limits to 
growtli, 7, 125 ; growth and expendi- 
ture, 7, Ip, 132 , centn’ ' • ' ■ 

development, 7, 134 , .■ o 

multicentral development, 7, 135; 
Biial development, 7, 136, 211 ; uni- 
RUtl multi-axial development, 7, 136, 


138; bud and leaf development, 7 , 
338-41; weight, temperature, and 
scU’-mobility, 7, 115-50; funetiou, 7, 
154-6; functional and struct ural com- 
plexity, 7, 156; vicarious funct'on,7, 
165-6", waste and repjiir, 7, 369, 176; 
multinlieation of hpqoniacea;, 7, 180, 
181 , 253 ; org mic polarity and plivsio- 
logical units, 7, 182-3, 253 ; adapta- 
tion, 7, 184; what is an mdiiidmil? 
7, 201-3, 207, 203 ; homogenesis ex- 
ceptional, 7, 211 ; hetcrogenesis, 7, 
r - L 214-6} 

( „ ■ 7, 2L6-8; 

reproductive tissue structurally un- 
differentiated, 7, 218-24; gamogenesiB 
m protophjta, 7, 219 ; relation of 
mitrilion to growth and gamogencsis, 
7, 224-8, 232, 235-7, 30 ; hoino- 

logues of ovules, 7, 228 ; nutrition 
and growth of willow, 7, 233 ; natural 
selection and homo- audlietero-gciiesis, 
J, 233-7 ; general truths of heredity, 
I, 23S-41; heredity and “change of 
habit,” 7, 245 ; and “ sports, 7, 216 ; 
variation, 7, 257; cultivation and 
variation, 7, 260, 261, 262-4; cross 
fertilization, 7, 278 ; self-fertilization, 
7, 280-2 ; classification, 7, 295-8, 391 ; 
distribution and migiation, 7, 312-7, 
327 ; natural barriers and clistiibution, 
y, 317-20, 328, 388; distribution in 
time, 7, 320-7, 328 ; special creation 
and parasitism, 7, 343; evolution 
hypothesis, 7, 349; evolution and 
ciussificiition, 7, 358, 364, 471 ; Darwin 
on floral morphology, 7, 38 1; rudi- 
mentary organs, 7, 3SG, 387, 472; 
European plants m New i^ealand, 7, 
389; distribution, 7, 3S9-91, 472; 
varied media, 7, 396, 472 ; E. Darwin 
and Lamarck on plant evolution, 7, 
402-10 ; geologic changes affecting, 
7, 413-5, 472 ; interdependence of 
animals and plants, 7, 416-8, 426 ; 
complexity of influences on plants, 7, 
418 ; equilibration, nutrition, defence, 
and fertilization, 7, 437-9 ; natural 
selection and mdiiect equilibration, 7, 
446, 448, 474, diniorplusni, 7,448; 
seed distribution, 7, 461 , iniporlumo 
of natural selection, 7, 468 ; aquatic 
and terrestrial conditions, 2, 24; 
natural selection and nutrition, 2, 48; 
floral symmeLry, 2, 117 , wood de- 
velopment, 2^ 258-62, 268-71, 272. 
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; adaptation and iniiliiplica- 
tiou, 2, 39i-G , rhytlim m numbers, 
2, 309 , growtli and aseuial genesis, 
<£?, 410-22 , growth and sexual gene<;is, 
2, 42S-31 , evpenJiture, 44G , hor- 
ticulture, nutrition, and genesis, 2, 
456 ; tree development, 2, 522 , cir- 
culation and wood formation, 2^ 536- 
61; d^ e permeability and circulation, 
2, 538-43, 54G-50, 553,555; re^ntma 
on circulation and wood formation, 
2, 531-6. {8de also Multi plication. 
Morphology, and Physiology ) 

BothnocejohaliiSf development, 2t 466 

JBotriftis • uni-cellular, 2^ 15 ; symme- 
try, 2, 122. 

It. ' 1 /; , , ’ (<iee MoUttscoida). 

Drain • nature! sl'IccUou and evolut’On, 
I, 469 , size in civilized and uncivil- 
ized, 2, 502. 

Bramble : leaf development, 2j 2S-33 , 
leaf sunmetry, 139 

Branches (see Botany and Morphology). 

Brancliiin {see Ecspiratorv system). 

Breeding; heredity, 1, 242 ; in and-in, 1, 
282-4, 289 ; pure and nu\ed, 1, 291. 

Bricks, ehaiigcd equilibrium shown by, I, 
3f), 40. 

Buds * development of axillary, 2t Gl-5 , 
effects ol nutrition, 2, 70. 


CaCTACE.’E: foliar and axial develop- 
ment, 2, 37-4f) , ddfeventiatioix m, 2, 
2 10, 241, 259, 266 , vascular system, 
2, 265 ; dyo ^ crmcab.l.ty and circula- 
tion, 2, 540, oil, wood formation, 2, 
544, 546, 547, 559. 

Canadians, nutrition and genesis, 2, 482. 

Cancer: oesophageal, 2, 311; and vas- 
cular system, 2, 334. 

Caoutchouc ; analogy from, 2j 283, 310 ; 
leaf structure, 2, 558. 

Capillai'ity, and vegetal vascular system, 
2, 262, 269, 537, 539, 554, 556, 561-5. 

Capillories {see Vascular system). 

Clui'bon * chemical and physical proper- 
ties, i, 3-5, 20, 22 ; binary compounds, 
I, 5, 8, 9 ; ternary, i, 10-12 ; quar- 
ternax’y, 1, 12-14, 23, 

Carbonic acid : properties, X, 6, 7, 9 ; 
excreted by animals, 1, 170 ; diffusi- 
bility,^, 319 

Carbonic oxide, properties, 1, 5, 7. 

C.a-U'"' W. B. ; on functional 
• \ X. J.64 ; amjplhiojcm^ i, 
69 
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363 ; macrocystis, 2 , 430 ; nutrition 
and reproductive function, 2, 439. 

Cartilage {see Bone). 

Catalysis, and vital metamorphosis, I, 
36, 41. 

Cell: evolution and doctrine of, 2, 10- 
13, 77 ; morphological dilferentiation, 
2, 159-61 ; animal morphology, 2, 
210-12 ; morphological summary, 2, 
215; vegetal tissue differentiation, 
231-3, 379 ; vascular development, 2, 
2h2~8, 381. 

Centipede^ bilateral symmetry, 2, 181-3. 

C ^ ‘I . ^ i : bilateral symmetry, 2^ 
i06, vascular system, 2^ 331. 

Cerearice {see Entozoa). 

Cereus, tissue differentiation, 2, 259, 266. 

Cestoda {sea Entozoa). 

Cliaja, wing spurs, 2, 296. 

Change, and definition of life, 2, 62- 71. 

Clioiiustry : properties of organic ele 
merits, 1, 3-5, 20, 22 ; of binary com- 
pounds, X, 7-10 ; ternary, X, 10 12 ; 
quaternary, X, 12-14, 23; etherial 
undulations and atomic oscillation, 1, 
29-33 ; chemical affinity and organic 
change, 7, 33-5, 35-41 ; oxidation and 
generation of heat, 1, 43-6, 57 ; gene- 
ration of nerve force, X, 49-53, 57 ; 
p\ and organic, I, 98; flesh 

I ' . , X, 125 , composition of 

organisms and environment, 7, 145 ; 
o . 1 .alopment and differential 

} -- ,1, 151-3; chemical units, 

7, 182 ; primitive ideas of elements, 7, 

3 13 ; evolution ot organic compounds, 
7, 479-84, 486. 

Chesuiit, leaf symmetry, 2, 134, 138. 

Ck>ton : simulation of segmentation, 2, 
104, 105 ; symmetry, 2, 185. 

Chlorophyll: nutrition and absence of, 
2i 70 , function, 2, 246. 

Circle, and evolution hypothesis, 7, 318. 

Circulatory system {see Vascular sys- 
tem). ^ j 

Cirrhipediaj reproductive capacity, 2 ' 
417. 

Civjluation : environment and degree 
ot life, 7, 87 , human evolution uid 
genesis, 2^ 501-3. 

Cladophora : integration, 2, 17 ; psuud- 
axial development, 2, 20. 

Classiflcation : subjeoLive conception, 

69; two]'^ ‘ : 293; agi-adual 

process, a, 2ti3 ; ootaiueal, 7, 295-6, 
301, 304 ; zoological, 7, 298-304 j in- 
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complete equiyalcTice of groups, i, 304, 
361, 364, 471 ; group attributes, I, 
305 8 ; tbe truths interpreted, 7, 308- 
10; ethnologic and linguistic eyolu- 
tion, 1, 356-8, 860, 363 ; organic 
evolution, i, 358, 363, 47l ; differences 
in hind and degree, 7, 359-61 ; former 
srinctural similarity, J?, 362, 364; 
Von Baer’s formula, i, 366, 47l ; 
organic, not uniserial, 102. 

Classification of the Sciences ^ The^ and 
evolution and dissolution, 5. 

Clay, physiological analogy from, 283. 

Clover : flower and axial development, 
36; symmetry, 137. 

Coal, social effects of supply, i, 195-6, 
197-8. 

Cocoa-nut, growth and genesis, 437. 

Cod; ova of, ^,415; growth and genesis, 
433. 

Codium : symmetry, S, 122 ; tissue dif- 
ferentiation, 228. 

Coelenierata : effect of shoch on hydro^ 
zoa^ 7, 55 ; changes in polype, i, 76 ; 
axial development, 7, 136, 137 ; self- 
mobility, 7, 147 ; functional differen- 
tiation, 7, 157, 306 ; vicarious func- 
tion, 7, 165, 166 ; innutrition, 7, 169; 
reparative power, 7, 175, 180 ; indivi- 
duality, 7, 203, 205, 207; hetero- 
genesis, 7, 212, 217, 235 ; negative 
dismtegration in hydrozoa^ 7, 216; 
reproductive tissue, 7, 221, 222 ; dif- 
ferentiation in hydrozoa, 7, 306 ; clas- 
sification, 7, 363 ; functional co-ordi- 
nation, 7, 368 ; development, 7, 372 ; 
development of detached parts, 72 ; 
integration, 82, 94, 97, 111 ; gem- 
mation, 83 ; tertiary aggregate, 2, 
84, 88, 111 ; radial symmetry, 171 ; 
symmetry of compound, 2^ 174-6; 
segmental differentiation, 2, 190 ; phy- 
siological differentiation in hydra and 
analogy, 2, 283 ; tissue reduplication, 
2y 284-6, 382 ; outer tissue differentia- 
tion, 291 ; osmosis in hydra^ 2, 328 ; 
vascular system in hydra, 2, 330, 368 ; 
asexual genesis, 2, 424; growth and 
sexual genesis, 2, 432; development 
and genesis, 2, 442; nutrition and 
genesis, 2, 455. 

Colloids ; T. G-raham on, 7, 15-8 ; diffu- 
eibility, 18-21 , organic, 21, 23, 24; 
pliability and elasticity, 7, 25 ; capil- 
lary athnity, 7, 26 ; isomerism, 7, 56 , 
inatabihty, 7, 287 ; molecular mobility 


and diffusibilitr, 2, 318; nerve tissue 
differentiation, 2, 346-51, 352 ; mus- 
cular differentiation, 2, 351-5. 

Colour; sensation of, 7, 51; pboeno' 
gamic, 2, 71, 249 ; light and vegetal, 
2, 245, 246 ; floral fertilization, 2^ 
249-53; sexual selection, 2, 253 j 
activity and muscular, 2, 356-60. 
Comjposit(B, floral symmetry, 2, 157. 
Comte, A., definition of life, 7, 74. 
Confervce {see Algce), 

Conjugatece {see Algce) 

Consumption, hereditary transmission, 
7, 250. 

Correspondence, use of word, 7, 79# 

C'-'- ' ' ■" 'acLeuni), 

( / ■ . 

Creation {see Special creation), 

Crinoidea, symmetry, 2, 177, 

Crocodile, growth, i, 126, 126, 231. 
CriicifercB, floral symmetiy, 2, 149, 155. 
Crustacea: homogenesis, 7, 211 ; hetero- 
genesis and nutrition in daphma, 1, 
229-30 ; growth and genesis, 7, 231 ; 
development of lerneoe, 7, 296 ; hermit 
crab parasite, 7, 313; amphibious and 
terrestrial, 7, 317, 393-4; retrograde 
development, 7, 371 ; segmentation, 
7, 380; Darwin on jaws and legs, 7, 
388 ; survival of 7, 429 ; 

renewal of limbs, 2, integration 
and homology, 2, 99-102, 108; bi- 
lateral symmetry, 2, 181-3; eyes, 2, 
303 ; dermal structure of hermit-crab, 
2, 308, 380 ; fertility, 2, 433 ; nutri- 
tion and genesis, 2^ 464. 

Crystalloids • Prof. Graham on, 7, 15-8 j 
diffusibihty, 7, 18-21 ; » .* r.21-4. 

Crystals : of “ storm glass, ' 7, 77 ; 
growth, 7, 107, 108, 109 ; FCi^rogntion, 
7, 151, 152, 177, 179, 181 ; equilibra- 
tion, 7, 274; physiological units and 
polarity, 7, 484-92 ; time and forma- 
tion, 2, 73. 

Cube, bilateral symmetry, 2, 117. 

Cuttle fish, individuality of hectocoiulus, 
1, 207. 

Cuvier, Baron G. L. 0. B. D., zoological 
classification, 7, 299. 

Cyanogen, physical and chemical proper- 
ties, 1, 6, 8, 9. 

Cyokethys, dermal structui’e, 2, 28S. 


Daphnia, heterogenesis and nutrition, 7, 
229-30. 
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Darwin, 0 : Origin of Species, 1, 101; 
natural selection and function, 1, 248 ; 
ataTism, J, 252 ; osseous variations in 
pigeons, Jf, 258, plant variation and 
cloinesticaiion, 282 ; “ spontaneous 
variation,” I, 2G4, 480 ; pi ant fertiliza- 
tion, J, 278; iiilercrossing and self- 
ferbiluation,i, 281,282. intercrossing, 
i, 284 ; plant fertilization and distri- 
bution, i, ^13 ; habits of birds, J, 316; 
distribution and natural barriers, J, 
318, 388; disappearance and noii-re- 
appearanee of species, 322 ; distri- 
bution in time and space, i, 320; 
linguistic classification, J, 357 ; classi- 
fication of organisms, 7, 358 ; classifi- 
cation and descent, 1, 304, on petrels, 
7, 308 ; suppression of organs, 7, 370 , 
development of arrhipecha, 7, 371; 
jaws and legs of crustaoea^ 7, 383 ; 
aborted oigaiis, 7, 380 ; vegetal distri- 
bution, 7,300, opinions of E. Darwin 
and Laimirck, 7, 403 , natural selection 
and mdircct equilibration, 7, 444-9, 
400 ; changes without natural selec- 
tion, 7, 449-57; A, R. Wallace, 7, 
409; fioral fertilization, 153, 250, 
671 ; sexual selection, 253 ; attach- 
ment of climbing plants, 259; 
vegetal fructification, 2, 277 , amuml 
etenbty and domestication, 2^ 461; 
natural selection of, 2, 500. 

Darwin, Dr. E., modifiability of organisms, 
7, 402, 404-9. 

Death ; and vital correspondence, 7, 83, 
88 ; only limit to vegetal growth, 7, 
125; p‘ _■ 7 366, 

386; f..'i ; ■- ■ Lti' .1, -j. 3, ation 

to births, 2^ 397. 

Definiteness . of vital change, 7, 68-71, 
88, 91 ; developmental, 7, 150 , func- 
tional, 7, 108 ; segregation of evolution, 
7, 420-8, 420-31. 

DcUmtion, difficulties of, 7, 59, 7, 10. 

Dendrohium {see Orchids). 

X>esmulLace(je : mncellulai’, 7, 14; linear 
and central aggregation, 7, 16; natural 
selection and symmetry, 7, 119, 120 ; 
niorpbolog'cal difi’eroritiation, 7, 100; 
tissue, 2^ 226 ; genesis, 2, 420, 429. 

Development • an increase of structure, 
7,133, 440; ;v n -’v 7, 

133,137; uni- T. ’ -r . 7, 

134, 135, 137, 138, axial, 7, 135, 138; 
uni- and muUi-axial, 7, 130-7, 138 ; a 
change to coherent definite hetero- 


geneity, 7, 138-41, 151 ; Yon Baer’s 
formula, 1, 141-4; individual diffe- 
rentiation from environment, 7, 145-50; 
cell formation, 7, 182 ; discontinuous, 
and " '-7 215 ; Prof. Hux- 

ley’s classification, 7, 215 ; direct and 
indirect, 7, 371-8; contiinious and 
discontinuous vegefal, 7, 49; summary 
of physiological, 2, 377-88; nuinlioii 
and genesis, resume, 2, 470-2; evolu- 
tion, 7, 474-8; commencement of 
genesis, 2, 479; of vertebrate limbs, 
2, 522 (See also Multiplication). 

Deoelopment hypothesis, The, argumenta 
from, 1, 333,* 348. 

Dialects (a ec Language). 

Dialysis, and diffusibihty, 7, 19, 20. 

Diastase, decomposition of, 7, 30, 37. 

Diatomacea: : unicellular forms, 7, 14; 
aggregation, 7, 15 ; natural selection 
and symmetry, 7, 120; tissue, 2, 220 ; 
genesis, 2, 420, 428. 

Difiercntialiun (see Morphology and 
Physiology). 

Dijlfliigia : primary aggregate, 2, 78 ; 
symmetry, 2, 1 69 ; outer tissue diife- 
rentiation, 2, 291. 

Diffusion, of colloids and crystalloids, 
1, 18-20, 2, 318. 

Digestion : and obesity, 2, 459-62 ; fer- 
tility, 2, 487. 

Btphyes: individuahty,7,203; symmetry, 
2, 175. 

Disease: segregation of blood constitu- 
ents, 7, 152 , blood changes from, 1, 
177,484; heredity, 7, 214, 250,252; 
special creation, 7, 335, 342 ; clermal 
structure, 2, 2S9 ; exudation of dropsy, 
2, 298; ]iyp:i'!ro;.’'y and vasculai 
system, 2, 299; mtestmal musculai 
I", i \ : 31 2 , 1 ,-Lion and 

i ' ■ u ;^,315; 

y. . ‘‘.'1 *i'. ■ 2, 317, 

321 ; localization of excretion, 2, 319 ; 
membranes of croup, 2, 333; osseous 
differentiation m rickets, 2, 343 ; 
jaundice and functional specialization, 
2, 370; fatty degeneration, 2, 40'), 

Disintegration, physiological {see Phy- 
siology). 

Zhstoma : metagenesis, 1, 213 ; disin- 
tegration of genesis, 7, 216. 

Dislribuliou : the two kinds, 7, 311 ; 
and migration of plants and animals, 
1, 312-7, 327; natural baniers, 7, 
317-20, 327, 383 ; of animals and 



582 


SUBJECT-INDEX. 


plants in time, jf 320-7, 32Sj botanical, 
in New Zealand, i, 380 ; region and 
organism, i, 389-91, 401 ; Ihrongli 
Tavied media, 1, 391-7, 401, 473; 
past and present organic forms, i, 
399-401, 472; vegetal and animal 
■ ^ 280 

1 . ' labour, physiological, (see 

Physiology). 

Pog: lives of tortoise and, J?, 84, 85; 
heredity and habits, 7, 247 ; abnormal 
digits, 7, 202 , expenditure and genesis, 
452 ; nutrition and genesis, §, 458. 

Domestication : animal and vegetal 
variation, 7, 260-2, 264 ; and fertility 
{see Multiplication). 

Doubleday, E., on nutrition and genesis, 
2, 483-5. 

Dropsy Disease). 

Drosera: individuality, 1, 208; prolife- 
rous growth, ^5 71. 

Du Bois-Heymond, E. H., electricity 
from muscles and nerves, 7, 47. 

Dualism, and evolution, 7, 491. 

Dye : tissue absorption, 2^ 262 ; vegetal 
circulation and staining, 2j 538-43, 
546— oO, 553, 6u5« 


Em, development of vertebrate, 2, 304, 
308. 

Earth, climatic rhythm and organic 
change, 7, 411-3, 473. 

Earth-worm, bilateral symmetry, 2^ 182, 
1S3. 

Echinococcus {see Eniozod). 

Ecliirioderonata, symmetry, 2, 177-80. 

Ectoderm: functional differentiation,!, 
158, 159 ; functional vicarionsness, 7, 
165. 

Ef''ects, multiplication of: variation, 7, 
265, 269 ; organic evolution, 7, 423-6, 
428, 430, 465, 473 ; morphological de- 
velopment, 2, 7-9, 216 ; physiological 
diderentiation, 2, 383-4, 385. 

Eggs {see Embryology) . 

ENctriiity • genesis m organic matter, 7, 
47-9, 57 ; muscular action, 1, 56. 

Elephant, gi’owth and genesis, 2, 439. 

Embryology : as aiding biology, 7, 97 ; 
simulation of growth, 7, 108 ; imti d 
and final organic bulks, 7, 115, 12S, 
133; foetal fiesh constituents, 7, 125; 
human arm develGpment,7, 140; Von 
Daer’g formula, 7, 141-4, 365-9, 378 ; 
embryonic heat, 7 , 149; spherical 


organic form, 7 , 149 ; functional difTe* 
rentiation, 1, 159; individuality, 7, 
204 ; imspeciahzed reproducti ve tnsue, 
7, 219-24, 254; changes following 
impregnation, 7, 223 ; nutrition and 
vegetal growth, 7, 224-8, 235-7 ; and 
animal growth, 7, 228-33, 235-7 j 
physiological units and heredity, 7, 
253-6 ; variation and parental func- 
tional condition, 7, 261 ; physiological 
units and variation, 7, 264-7, 2(37-8, 
269-70 ; fertihzed and unfertilized 
ova, 7, 277 ; hermaphrodism, 7, 278-9, 
280 , animal and vegetal self -fertili- 
zation, 7, 279-82, :i90 ; in-and-in 
breeding, 7, 282-4, 289 ; eggs of 
entozoa, 7, 297 ; solution h}po- 
thesis, 7, 349, 351, 471 ; petiel de- 
velopment, 7, 868 ; substitution and 
suppression of organs, 7, 369-71, 378, 
384; direct and indirect development, 
7, 371-8; size of ova and develop- 
ment, 7, 373; egg-shell function, 7 , 
440 , direct transformations and phy- 
siological units, 7, 489 ; transforma- 
tion of blastema, 2, 13; arrest of 
growth and innutrition, 2, 10 de- 
vclopmentof doi sihrancMata, and luhi^ 
colce, 2t 92 ; annul osa, 2, 94; adaptive 
vertebrate c''.''''. n 2, 105-10, 
111, 208 1*1 u* ’* orphology, 2, 

210; lung development, 2, 321, 322; 
mammalian ova maturation, 2, 333 ; 
movements of ova, 346, 354; modi- 
fications in mole, 2, 384 ; genesis and 
nutrition, 2, 404, 405 ; fish ova, 2, 415, 
433 , cost of genesis, 2, 415-6 ; num- 
ber of birds’ eggs, 2, 435,457, heat 
and genesis, 2, 447, 453 ; muscular 
expenditure and genesis in buds, 2^ 
448 -51, 453 ; vertebrate limb develop- 
ment,;?, 522 ; ossification in vertebrates, 
2, 525; Ovsen’s vertebrate theory, 2^ 
532, development of vertebrae,-?, 533. 
{See also Multiplication). 

Endoderm : functional differentiation, 7, 
158, 159 ; functional vicariousness, 7, 
165. 

Endogens : mode of growth, 2^ 56-8, 
65-9, 75, 165 ; growth and genesis, 2, 
430; physiological integration, 2, 276, 
383. 

Eniozoa: metagenesis, 7, 213; self-fer- 
iilization, 7, 280 ; eggs, 7, 297 ; dis- 
tribution, 7, 314 ; and special creation, 
7, 342-3; development, 7, 378 ; direci 
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tran^foTmation, 1 , 4 SO; integration, 
04 ; genesis, 425 ; nutrition and 
genesis, £, 4G5. 

JEiiuronment • degree of life and com- 
plexity of, i, 8;>-S , relation to organic 
structure and function, 1, 145-50. 

Sobs: broncliiffi, 105 , ou' or tissue, 
293. 

Epidermis (see Sldn). 

Epilepsy, and heredity, 1, 251. 

Epithelium : reproductive ti&suc, 1, 221 ; 
“ payement ” and cylinder,” 211 

Spizoa de\elopineni o. Lpyiiea:^ 1, 290, 
distribution, 1, 314 , spei'uil creation 
and effects of, 7, 343 , iiutution and 
genesis, £, 464 

IL jiiilibiation yariation and law of, 7, 
203, 270 ; molecular arrangement, 7, 
274-S 5 of organic change, 7, 285, 462, 
474; direct and indirect, 7, 432-5* 
adaptation and direct, 7, 435-7, 466, 
474 , nutrition, defence, and fertiliza- 
tion of plants, 7, 437-9 j direct, of 
animals, 7, 439-4'l, 443, 466, 474; 
natui aL selection and indii'ect, 7, 443-9, 
406, 474, of natural selection, 7, 457- 
62, 469, 474; increasing importance 
of direct, 7, 468, tissue differentia- 
tion, £, 227; functional, 381.-7, 
laws of multiplication, 391-6; of 
forces aitmg on species, 397-9, 
410, human and social evolution, 
507. (See also Xatuml selection) 

Ethnology . heredity, 7, 240, 248 ; plas- 
ticity of mixed races, 7, 291 ; primi- 
tive ideas, 7, 333 , evolution and 
classification, 1, 356-8, 363 ; natuial 
selection, 1, 468. 

JEiipJiOihiacecs : foliar and axial de- 
velopment, 2f 38-46 ; physiological 
difi'orentiation, 240, dye permea- 
bility and circulation, 2, 540; wood 
formation, 2, 544, 546, 547; foliar 
vascular system, 5, 558-61, 565. 

Evaporation . organic change, 7, 27 ; 
vegetal circulation, 2, 556 

Evolution ' definitions of life, 7, 89-93 ; 
implies growth and development, 7, 
107, 133 ; formula supported by de- 
velo]3ment, 7 , 138-41, 150 ; shows life 

prior 167 ; formula 

suppji’ted hy lunction, 7, 168; sta- 
bility of species, 7, 199, 428, 430; 
individuality, 7, 204 ; genesis, heredity, 
and variation resulting from, 7, 291 ; 
hypr thesis of special creation, 7 . 331. 


341* ; derivation, 7, S46, 355, 470; 
gridiial de\elopment of Jiypotliesis, 7, 
346-8, 355, circle and straight Ime. 
7, 348 ; conceivabdity, 7, 348-51, 
35n ; support Irom direct evidence. 
7. 351-3, 355 ; inalevolence not im- 
plied by, 7, 353-5, 355; Von Baer’s 
formula, 7 , 365-9, 378 ; substitu- 
tion and suppression of organs, 7, 
360-71, 378, 384 ; segmentation of 
arhculata^ 7, 380-2, vertebral column 
dexolopment, 7, 3S2-4 ; rudimentary 
organs, 7, 384-7, 472; vegetal and 
animal changes of media, 7, 391-7, 
472 ; coiisidei ed historically, 7, 402-4, 
408-10 ; instability of the homo- 
geneous, a cause, 7, 421-3, 428, 465 ; 
multiplication of ett’ects, 7 , 423-6, 
429-31,465; ’ andheteio- 

geneity and • . if, 7, 42G-8, 

429-31, 465 ; iiatui al selection and 
general doctrine, 7, 457-62, 474 ; 
classification, embryology, morpho- 
logy, and distribution, 1, 471-2 ; in- 
org.mic and the System of JShlosopliyy 

1 , 479; “spontaneous generation,” 7, 
479-84,485 , materialism and dualism, 
7 , 490-2 , dissolution and problems of 

''' \ 2, 4-6 ; morpliology and 
, 7-9j 213-7 , difficulties of 
definition, 2, 10 ; cell doctrine, 2, 
10-13, 77; first plants unicellular 

2, 14; resume of vegetal morphology, 
2, 74-6; physiological problems, 2, 
221-5; tissue differentiation,.^, 226-8, 
378, race and individual multiplica- 
tion, 2, 408-10 , declining fertility of, 
2, 411, 501-3 , individuation and gene- 
sis, 2y 474 -8 , human life, prospective, 
2, 494-7 , forces influencing human, 
2,407-500, future of p'i‘i’d.O’% 2, 
604-7 ; self siifficmgness or, 2, 5o7 ; 
vertebral, 2, 532-5 

Excretion, localization of, 2, 319-21. 

Exogens, growth, 2, 58-61, 65-9, 75; 
outer stem and leaf tissues, 2, 240; 
physiological integration, 2, 276, 383 j 
growth and genesis. 2, 430 

Expeiiditme {sec Multiplication) 

Eye, the : waste and repair, 7, 173-4 j 
tjunsrmssion of defects, 7, 244; use 
and disuse. 1, 247, 249; migration in 
pleuroneitiJce, 2, 188; differentia' 
tion, 2, 303-5. 
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Fats, tlie pliysical and cliemical pro- 
perties, 1 , 10-12 ; non-mtrogenouSj i, 
38 ; action of bile, 317 

Featliers, development, 385; ^,299- 
302. 

Feet, heredity and size, 7, 243. 

Ferments, changes and nitrogenous 
character of, 1, 35, 37, 39. 

Ferns . foliar development and nutrition, 
73 ; inner tissue diderentiation, 
256 ; indeSniteness, 279 , genesis, 
421, 442. 

Fertility Multiplication). 

^icus, foliar structure, 558, 565. 

Fingers • de\ elopraent of human, 7, 140 ; 
heredity and abnormal, 7, 243, 252, 
258-60 ; abnorrani number, 7, 385. 

Fish ; sizes of ova and adult, 7, 115 ; 
growth of pike, 7, 126, 231 ; tempera- 
ture, 7, 146, 147 ; self-mobility, 7, 
147 ; alimentation, 7, 170, 2, 314; 
symmetry, 7, 188 ; genesis, 7, 211 ; 
415, 416 , growth and genesis, 1, 231 ; 
2, 433 ; classification, 7, 308 ; change 
of media, 7, 317, 392 ; distribution in 
tune, 7, 324, 325 ; the climbing, Z, 
3‘)2, 394 ; migrations, 7, 412 ; dermal 
structure, 7, 440; 2, 288,300-2, 380, 
P 109; bilateral sym- 

1 I V. ? 1 *^6 -9 , eye of pleuroneciidce, 
2, 188 ; genesis of vertebrate axis, 2, 
195-9,202-4; ossification of palaeozoic, 
2, 201 ; respiratory organs, 322-7 ; 
activity and muscular colour, 2, 356-- 
60 ; Owen on skeleton, 2, 521, 526, 
527-9, 531, 533. 

Flowers, shape of {see Moipliology). 

Food {see Nutrition). 

Foramimfera : primary aggregate, 2y 78, 
111 ; progressing integration, 2, 80-3, 
111 ; symmetry, 2, 170. 

Force ; action on like and unlike amts, 
7, 6 ; expenditure and organic growth, 
7, 121-6, 131, 132; functional ac- 
cumulation, transfer, and expenditure, 
7, 154-6, 306 ; waste and expenditure, 
7, 170-2 ; conception of, 7, 491 ; distri- 
bution during strain, 2, 192-5 ; persis- 
tence cf {see Persistence of force). 

Fossils {see Paleontology). 

Fowls {see Birds). 

FoxgloTor abnormal development, 7, 
226, 228 ; 36 ; floral distribution, 2y 

126 ; nutrition and gi*owth, 2, 163. 

France, rate of multiplication, 2, 482, 
485. 


Frankland, Dr. E., on isomerism of pro- 
tein, 7, 483. 

Fries, E. • on indefiniteness of alra: and 
fungiy 2y 278 , reticularia, 2, 430. 

Fitci : cell multiplication,;^, 19 ; pseudo- 
foliar and axial development, 2, 22 ; 
undifferentiated outer tissue, 2, 439. 

Function ; biology and plienomena of, 
7, 94-6, 98-100, co-ordinate structural 
modifications, 7, 100-3 ; precedes 

structure, 7, 153, 167, divisions of, 7, 
154-6,306; sti’uctuial ■ • 'y 7, 

156, 167 ; progressive structurai ame- 
rentiation, 7, 157-60 ; differentiation 
and integration, 7, 160-4 ; speciali- 
zation and vicar' ousness, 7, 164-7 ; 
formula of evolution, 7, 168 ; dimi- 
nished ability and overw’ork, 7, 171 ; 
growth and increased, 7, 185-90, 190- 
2 ; interdependence of social and 
organic, 7, 192-6, 197-9; structure 
and heredity, 7, 244-52, 255-6 ; aids 
natural selection, 7, 246 ; organic 
interdependence, 7, 255 , parental con- 
dition and variation, 7, 261, 263 ; 
variation and altered, 7, 262-4, 269- 
70 , as causing variation, 7, 270-2 ; 
effect on physiological units, 7, 289, 
291 ; zoological classification, 7, 305- 
8 , multiplication of effects, ly 424 ; 
law of equilibration, 7, 432-5, 473 ; 
correlation of changes in, 7, 443 j 
structuial effects of changing, 7, 455- 
7 ; structural co-operation, I, 3, 200 j 
vicarious vegetal, 2y 254; vicarioiis- 
ness and specialization, 2y 276 ; epi- 
dermic structure, 2y 295-9, 3S0 j 
structure and muscular, 2y 360, 384 ; 
structural repair and growth, 2y 361- 
4; eqmlibiation and adaptation, 2y 
385 ; persistence of force and adapta- 
tion, 2y 387. {8ee also Physiology) . 

Fungi. : nitrogenous character, 7, 33; 
multicentral development, 7, 135 ; 
axial development, 7, 136 ; umceilular, 
2y 14; integration, 2y 17, 276, syni* 
metry, 2, 122-5, 130 ; puEball tissue, 
2y 228, 235, 379 ; tissue differentia- 
tion, 2y 239 ; inner tissue, 2y 262 ; in- 
definiteness, 2y 278 ; sexual genesis, 
2y 429, 430; growth and genesis, 2, 
433; nutrition and genesis, 2y 464, 


(x'llhnacece Birds). 

Gramogenesis : homogeuesis, 7, 210 j 
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beterogenesis, 7, 211, 273 ; offspring, 
development in, 7, 217 ; reproductive 
tissue structure, i, 218-24! ; vegetal 
nutrition, 7, 224-8, 232 ; 30 ; animal 

nutrition, 7, 228-33, 236 ; when and 
why does it recur ^ 7, 233-7, 273-8 j 
effect on species, 1, 284-6; leaf forma- 
tion, 30 ; moUuscan, 2, 103, 105 ; 
vertebrate, 2, 105 ; growth, 2^ 249 
{See also Multiplication). 

GaUerojpoda {see MoLlusca), 

Gremmation ; and genesis, 1, 212-6 ; 
annulose, 93-7, 98. 

G-eneration, and genesis : the words, 1 , 
209. 

Genesis {see Multiplication). 

Gentiana: floral arrangement, 571-4. 

Genus • indefinite value, 1, 305, 361 ; in- 
stability of homogeneous and heteroge- 
neity of, i, 421-3, 428, 429-31, 465, 
473. 

Geology : growth displayed in, 7, 107, 108; 
distribution in time, 7, 320-7, 328 ; 
special creation, 7, 335, 340 ; evolution, 

1, 347, 352 ; record congruous with evo- 
lution, 7, 397-401, 472 ; organic influ- 
ence of changes, 7, 413-5, 464, 466, 473 ; 
climatic influence of changes, 7, 415 j 
human evolution and changes, 2^ 604. 

Germ cell; unspecialized, 7, 219-24, 
253 ; dissimilarity, 7, 265-7, 267-8, 
269-70, 280 ; v (.u Lbr .n 7, 277. 

Gizzard, development oi birds, 2, 312. 

Glass, molecular rearrangement, 7, 274, 
289, 487. 

Glove • structural analogy, 2j 285 ; strain 
analogy, 544. 

Goethe, J. W. von : foliar homology, 2, 
34, 513, 514, archi ' m -y-.; ;» T ' 

2, 109 ; vegetal ■ ■ i 1 

nutrition, 2, 164 ; theory of supernu- 
merary bones, 2, 206 j on the skull, 2, 
530. 

Gorilla, callosities, 2, 295. 

Gould, J., Birds of Australia, 2, 443. 

Gout (s‘(?e Disease), 

Graham, T. : properties of water, 7, 9 ; 
2, 350 ; coUoids and crystalloids, 7, 
15-8; thoir diffusibility, 7, 18-21; 
sapid and insipid substances, 7, 51. 

Gramtnce : foliar surfaces, 2, 67, 246 ; 
floral symmetry, 2, 150 ; physiological 
differentiation, 2, 240. 

Gravity; effect on vascular system, 2, 
298 ; vegetal circulation, 2, 555. 

Gregarina : central development, 7, 184 ; 


primary aggregate, 2, 78 ; symmetiy, 
2, 169 ; asexual genesis, 2, 423. 

Growth : organic and inorganic, 7, 107- 
9 ; simulation of, 7, 108 ; limits to, 
7, 109 ; structural complexity, 7, 110- 
12, 117-9, 132 ; nutrition, 7, 112, 119- 
21, 131 ; expenditure of force, 7, 113- 
5, 131 ; initial and flnal bulks, 7, 
115-6, 127-31, 132 ; final arrest of, 
7, 121-6 ; unceasing, 7, 126 ; remme, 
with generalizations, 7, 131 ; defined, 

7, 133 ; 2, 440 ; increased function, 7, 
185-90, 190-2; functional interde- 
pendence, 7, 192-6, 197-9 ; nutrition 
and iegetal,7, 224-8, 232, 233-7, 273, 
2, 30 ; heterogenesis and ammal nu- 
trition, 7, 228-31, 236, 273; homo- 
and heteio -genesis and natural selec- 
tion, 7, 233-7; 0 . acrogens, 2, 52; 
cylindrical form of vegetal, 2, 53-61 , 
endogenous, 2, 56-8, 75; exogenous, 
2, 68-61, 75 ; plant differentiation, 2, 
114-6 ; tissue differentiation, 2, 361-4; 
vegetal, and asexual genesis, 2, 419-22 ; 
animal, and asexual genesis, 2, 422-6 ; 
antagonistic to asexual genesis, 2t 
426 ; vegetal and sexual genesis, 2, 
428-31 ; animal and sexual genesis, 2, 
431-6 ; antagonistic to sexual genesis, 
2, 436-8 ; nutrition and genesis, 
resume, 2, 470-2 ; evolution, 2, 474-8 j 
commencement of genesis, 2, 479. 

Gunpowder, nitrogenous instability, 7, 

8, 40. 

Gymnotus, electricity o£^ 7, 43. 


Haies ; non-conductors of heat, 7, 440 j 
vegetal, and natural selection, 7, 446 ; 
development, 2, 299-302 ; tactual 
organs, 2, 302, 

Hand : development of human, 1 , 140 ; 
heredity and size of, 7, 248. 

Hare: activity and muscular colour, 2^ 
356-60; expenditure and genesis, 2^ 
451. 

Harley, Dr. T., on biliverdine, 2, 317. 

Head, structural influence of size, 7| 
424, 451-3. 

Hearing, sense of, 7, 51. 

Heart {see Yascular system). 

Heat : absorption by water vapour, 1 , 7 j 
action on bmary compounds, 1, 8y9, 
22 ; on ternary, 1, 10-12 ; on colloids 
and crystalloids, 1, 24 ; organic 

changes from evaporation, 7, 27 j 
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decomposition by, t, 31 5 organic oxida- 
tion, 1, 43-6, 57 ; growth and organic, 
i, 124 ; animal, vegetal, and environ- 
ment, 1, 145-6, 149; alloy melting 
points, 1, 276 ; organic change and 
rhythm m terrestrial, J, 411, 473; 
effect on physiological units, 7, 488 ; 
fish respiratory (organs, 325 ; evolved 
by non -nitrogenous substances, 2, 353 ; 
animal preservation, S, 414; verte- 
brate expenditure and genesis, 2^ 447- 
8 , 453 ; insect genesis, 455. 

^ individuality, 1, 207. 

. ^ : Schleiden on, k, 47, 49; 

continuous and discontinuous develop- 
ment, 49 ; vascular system, 263 ; 
genesis and development, 442. 
Uei'aoleum : leaf symmetry, 2, 139-40 ; 
floral symmetry, 156 j axial and 
foliar organs, 511-16. 

Heredity: structural modification, 1 , 
189 ; general truths, 1, 238-41; trans- 
mi^ssion of congenital peculiarities, i, | 
211-4; atavism, or recurrence of an- 
cestral traits, 1, 243, 252 ; structure 
and altered function, i, 241-52, 255- 
6 ; physiological units, resume, /, 286- 
91; natural selection, 1, 460-2, 469, 
474 ; etimology and natural selection, 
1,469; cell doctrine, 12; physio- 
logical development, 2, 224, 229; 
wood formation, 270 ; tissue diffe- 
rentiation, 286, 295-9, 330; respira- 
tory system, 293 ; osseous difleren- 
tiation, 342 ; muscular adaptation, 
359 ; persistence of force and phy- 
siological adaptation, S, 387 ; vegetal 
vascular sy stem, 543, 551, 557, 565 
Henna jihrodism, vegetal and animal, I, 
278-9, 280. 

Heterogeneity : of vital change, 1, 65-71, 
83, 90, of development, 1, 138-41, 150; 
functLonal, 1, 160-4, 168 ; of organic 
matter, I, 286-91 ; organic, and in- 
stability of homogeneous, 1, 421-3, 
430, 465, 473; segragation of evolu- 
tion, 1, 426-8, 429-31, 465, 
Heterogenesis: classiflc.ition, 7, 210 - 6 , 
273, animal nutrition, 1 , 228-33, 
235-7; natural selection, I, 233-7; 
heredity, 1, 23S 
Histology (see Physiology). 

Hollyhock, floral symmetry, 152, 154. 
Homogeneous, insi-ability ot the: vari- 
ation, 1, 264-7, 237-8, 269-70, 280; 
evolution, i, 421-3, 428, 465, 473; 


1 development, Sy 7-9, 

2 , • of vegetal growth, 3, 

164; radial symmetry, 173; phy- 
siological differentiation, 377, 385. 

Honiogenesis (see Gamogenesis). 

Homology, articulate mtegration, 99- 
102, 108. 

Hooker, Sir J. D. ; European plants in 
New Zealand, 1, 389 ; vegetal dis- 
tribution, 1, 391 ; amphibious and 
terrestrial plants, 1, 396 ; vegetal 
growth, £, bZ; ^ ^ ^ 2y 244 ; 

halanojpliorcB rajfiesiaceoe, 3, 257; 
structural complexity, 3, 278, 280 ; 
vegetal and animal distribution and 
age, 3, 280 ; bean vascular system, 3, 
543. 

Hooker, Sir W., on jungermanniacece, 3, 
49. 

Horns, natural selection and size, 1 , 
451-3. 

Huxley, Prof. T. H. : “continuous** 
and “discontinuous’* development, 
i, 135; life without organization, f, 
154; pseud-ova, i, 214; classification 
of development, 1, 215; hei'maphro- 
dism, 1, 281 ; zoological classification, 
i, 301-3, 307 ; “ On persistent types/’ 
i, 324-6; the cell-hoctrine, 3y 13; 
Spongdm, 3, 81 ; articiilaba, 3, 101 ; 
vertebrate embryo, 3, 100, lOS ; echno- 
dermaia, 3, 179; moiluscun sym- 
metry, 3, 185 ; ossification, 3, 207 ; 
coelenterata, 3, 285 ; tegumentary 
organs, 3, 283, 297, 300 ; vertebrate 
sensory organs, 3, 304, 305 ; Kyber on 
a/phs, 3, 455; Owen’s vertebrate 
theory, 3, 532. 

Hyacinth, symmetry, 3, 126, 147. 

Mgdia (see Coelenfe) ata). 

Hydro-carbons : pliy.'ic il properties, 7, 

6 ; chemical properties, 1, S, 9 ; of 
living tissue, 7, 10 ; tissue differentia- 
tion, 3y 303. 

JSgdrogastrum : symmetry, 3, 122; 
sexual genesis, 3, 429. 

Hydrogen; chemical and physical pro* 
perties, 1, 3-5, 20, 22 ; binary com- 
pounds, 1, 6, 8, 9; ternary, i, 10-12; 
quaternary, 1, 12-14, 23. 

JfTijdrozoa (see Coeleiiteraia)^ 

Sgmemptera (see Insects). 

Hypertrophy (see Disease). 

Ideas (see Psychology). 
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InJividiiality : the botaniral, J, 201-3; 
the zoological, I, 203-4 ; tliel'erlihzed 
germ iiroduct, i, 204-0 ; deHuitioii of 
life, i, 200-8. 

IiicliTidiiation . genesis, 408-10, 472 ; 
total cost, 415r-7 ; genesis and 
erolution, 2, 474-8. 

Infusoria: functional specialization, I, 
306 ; primary aggregate, 2, 79 ; lack- 
ing symmetry, 2, 170, 171; tissue 
ditferentialioii, 2^ 282, 378, genesis, 
2, 423, 432. 

In] lines, repair of animal, 7, 17S 179- 
82, 253. 

Insanity, and heredity, 7, 252. 

Insects ; temperature, 7, 44, 146 ; phos- 
phorescence, 7, 46 ; self-mobility, 7, 
117; homogenesis, 1, 211; parttieno- 
genesis in leptrJojptera, 7, 214, 217, 
233; : . 
veget. • ' , 1, 

313 ; distribution in time, 7, 324 ; 
development, 7, 371, 373; segmenta- 
tion, 7, 380 ; aborted organs, 7, 386, 
387; East Indian distribution, 7, 390 ; 
floral fertilization, 7, 438; 2^ 153-5, 
158, 250-3, 571; integration and 
Eomology, i, 99-102, 108 ; bilateral 
svminetry, 2, 181 ; sexual selection, 
2, 253 ; ejes, 2 303 ; environment, 2^ 
413 ; cost of genesis, 2^ 416, 417 , 
development and genesis, 2, 441 ; 
nutrition and genesis, 455, 466-8 

Instability of the homogeneous {see 
Homogcnecus). 

Integration ; morphological composition, 
2, 4-6; arhculata^ 2, 99-102. 108, 
vegetal physiological, .(?, 275-3, 278-81, 
383 ; genesis, 5, •1'04, 406-8. 

Internodcs; varied dovelopinent 2, 35- 
6 ; nutrition and length, 2, 102. 

Intestine {see Alimentary canal). 

Irish, nutrition and genesis, 2, 483. 

Iron • isomerism of compounds, 7, 4 ; 
colloidal form of peroxide, 7, 17, 20 ; 
molecular rearrangement, 7, 274, 289, 
487 ; vegetal absorption. 2. 542. 

Iron industry, interdependence of social 
function, 7, 194-6, 197-8. 

Isomerism : of organic constituents, 7, 
4, 9, 23; ternary compounds, 7, II , 
quaternary, 7, 13, 23 ; muscular 
action, 7, 56; organic evolution, 7, 
483, 486 ; differentiation of nerve 
tissue, 2 346-51, 352 ; of muscular 
tissue, 2i 351-5, 


Jaititdice {see Disease). 

Jaws, of uncivilized and civilized, 7, 
455. 

JungermanniaceeB . morphology, 2, 21- 
7; continuous and discontinuous de- 
velopmeiit, 2, 49-52, 84 ; ti bular 
structure, 2, 54, 59 ; proliferous 
growth, 2, 63, 83 ; colour, 2, 71, 249 ; 
symmetry, 2j 125 ; fertility and grow th, 
2, 421. 

Jussieu, A. de, vegetal classiflcation, 7, 
296. 


Laeotte, phvsiological division of, 7, 160, 
163 ; 2, 3G5. 

Lamarck, J. B. P. A. de M. • zoological 
classification, 7, 300 ; opinions of E. 
Darwin and, 7, 403, 405-9. 

Laminaria : pseudo-foliar and axial 
development, 2^ 22 ; tissue, 5, 229, 
239, 255. 

Language and evolution, 7, 347, 357-8, 
360. 

Laurel, leaves of, 2 , 134, 231. 

Leaves . development and aggregation, 
2, 28-33, 73 ; stem-like stalks, 1^, 32 ; 
homology, 2, 33-6, 71-4; foliar and 
axial development, ,% 36-46, 511-6; 
“ adnate,” 2, 55 ; proliferous growth, 
2, 63, 83 ; nutrition and deveiop- 
ment, 2, 73-4, symmetry, and of 
branches, 2, 133-5, 136 ; size and 
distribution of leaflets, 2, 137-40; 
transition from compound to simple, 
2, 140-3 ; unsymriietncal form, 143- 
4; morphological sunimai’v, 2, 216; 
tissue differentiation, 2, 229 ; distri- 
bution. 2, 231 , outer tissues of stem 
and,;^, 239-42 253, 380; distribution 
of stomata, 2, 243 ; wax deposit on, 
2, 243-5 ; light and colour, 2, 245 ; 
superficial differentiation, 2, 246-8, 
254, 380 ; root nourisliment from, 2, 
257 ; inner tissue differentiation, 

261, 381 ; vascular tissue diBereiitia* 
lion, 2, 269, 272, 381 ; dye absoiption 
and circulation, 2, 539-43, 546 ; vas- 
cular system, 2, 557-61, 565 ; aiiaiige- 
ment, 2, 571-4. 

Lepbdopiera {see Insects). 

Lepidosireu' ossiflcation, 2, 201; res- 
piration, 2, 326; skeleton, 2y 522, 524, 
629 

Lepidosteus : armour, 7, 410; air blad- 
der, 2, 322. 
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Lessonia : Hooker on growtli, 63 ; 

branch symmetij, 131. 

Lewes, Gr. H , definition of life, 1, 61. 

Lichens : cell multiplication, 19 ; 

Hooker on growth, 53 ,* tubular 
structure, 54 ; integration, S, 276 ; 
indefinitenesSj 278 , sexual genesis, 
430. 

Liebig, Baron J. von, nitrogenous food 
f-tuSs, 1, 44, 45 

I ife • co-ordination of actions, 1, 60, 70 j 
defined by ^ ^ 150 , 

Bicheraud, 1, ‘ \ \ . 7, 60, 

74 ; G-. H. Lewes, 1, 61 ; the definite 
combination of heterogeneous changes, 
&c., 1, 62-7 ; changes showing, 1, 72 ; 
defined by Conle, 7, 74 ; the definite 
combination, &c, in correspondence 
with external co-existences and se- 
quences, 7, 74, 263 5 correspondence 
of external and internal relations, 7, 
74-7, 81 ; continuous adjustment of 
internal relations to external lelations, 
7, 80 j completeness of, proportionate 
to correspondence, 7, 82-5; length 
” " ‘ 7, 84; degree, and 

^ ^ nvironment, 7, 85-8, 

perfect, is perfect correspondence, 7, 
88, 92; definitions of evolution and 
life, 7, 89-93 ; definition of science 
of, 7, 94-6 ; IS organization pioduced 
by? 7, 153; precedes organization, 
7, 167; definitions of individuality 
and, 7, 207; effect of incident forces 
on, 7, 286, 291 ; length in individuals 
and species, 7, 33S ; equihbratioii of, 
1, 462, 471; “absolute” commence- 
ment of, 7, 432, 485 ; integration and 
augmentalien, 406 ; prospective, 
494-7. 

L’ght : inflaence on animals and plants, 
7, 28-33 ; 413 ; nitrogenous plants, 

7, 38 ; animal and vegetal phos- 
phorescence, 7, 46, 57 ; heliotropism^ 
7 , 73, 145 ; effects on organic 

matter, 7, 121 ; plant adaptation, 7, 
184 ; organic change and rhythm in 
terrestrial, 7, 411, 473 ; vegetal in- 
ducDces, 115, 116, 132, 134, 139, 
143 ; influence on flowers, i, 152, 571- 
4; vegetal tissue differentiation, 
236-8, 241, 242 ; action on leaves, 
243-S; on vegetal lascular system, 
271, 280, 556 ; development of sensory 
organs, 307. 

Lime, leaf forms, 143, 144. 


Lindlev, J., vegetal classification, 1, 
295-7. 

Linnseus, C. : plant classification, 7, 295 ; 
animal, 7, 298 ; indefiniteness of alacs 
and/«H^^, 2, 278, 

Liver, the, development, 7, 375 ; 2^ 31G- 

21 . 

Liverworts, {see Sepaiiece). 

Logic, reasoning and definition of life, 
7, 62-71. 

Logwood, vegetal staining, 538-43, 
546-50, 553. 

Longevity, characteristic of develop- 
ment, 7, 84. 

Lubbock, Sir J. : on DapTinia^ 7, 229- 
30 , insecta and Crustacea, 7, 231. 

Lungs {see Respiratory system). 


Mag-enta, vege^ al staining by, 2, 538- 
43, 546-50, 553. 

Magnetism, and muscular action, 7 , 
56. 

Maillet, B de, modifiability of organisms, 
7, 402, 408. 

Mammalia: nutrition and growth, 7 , 
113; growth and expenditure of force, 
7 , 114, 127 ; flesh constiruents, 7, 125; 
embryonic development and Yon 
Baer’s formula, 7, 142-4; temperature, 
7, 146, 149; self-mobility, 7, 147; 
functional and structural differentia- 
tion, 7, 157 ; viviparous liomogeuesis, 
7, 211 ; classification, 7, 308 ; cervical 
vertebrae, 7, 309 ; 2, 533 ; aquiitic, 7 , 
317 ; distnbution'in time, 7, 324, 326 ; 
embryonic respiratory system, 7, 369; 
suppression of teeth, 7, 370 ; arrested 
development, 7, 385-6 ; symmetry, 2^ 
187 ; tegumentary structure, 2, 297 , 
outer tissue differentiation, 2, 300 ; 
blood pressure,;^, 329, 330; ova matu- 
ratioi,, 2, 333 ; osseous differentiation, 
2, 335-46 ; activity and muscular 
colour, 2, 356-60 ; functional integra- 
tion, 2, 367 ; growth and genesis, 2, 
435, 438 ; development and genesis, 2, 
444 , heat expenditure and genesis, 2, 
446-8 , fertility of birds, 2, 449 ; mus- 
culir expenditure and genesis, 2^ 451 ; 
nutrition and genesis, 2, 458. 

Manatee, nailless paddles, 7, 385. 

MarchantlicecE: symmetry, 2, 125 ; outer 
tissue differentiation, 2, 235. 

Marmot, hybernation and we,ste, 7 , 170 , 
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Marriage (see Multiplication). 

Masters, Dr. M. T., on foliar homology, 
33, 37-43. 

Materialism, and evolution, 1, 490-2. 

Mechanics : transverse strains, 2, 192-5 ; 
genesis of vertebrate axis, 195-9, 
199-201, 208 ; osseous differentiation, 
335-42; dismtegiated motion, 
867; analogy from locomotiie, 
490-2; future human evolution, ^,496; 
Bt,rain and vegetal structure, 543- 
57, 5G1-5. 

Medusidce : contractile function, 1, 55, 
S, 366 ; symmetry, 171-4. 

Metagenesis: of Prof Owen, 1, 213; in 
in-jects, 446. 

Metals, melting of alloys, 7, 276, 
289. 

Meteorology: changing phenomena, 1, 
63, 66, 88 ; crystallization of “ btorin 
glass,” 1, 77 3 special creation, i, 335 ; 
rhythm in, and organic change, 7, 
41 1-13, 473 3 effect oi geologic change, 

1, 415. 

Migiations: solar influences, i, 412; 
causes, 504. 

Milne-Edwards, E, : “physiological divi- 
sion of labour,” i, 160 3 ocular struc- 
ture, 303. 

Milk, expenditure and genesis, 447. 

Mind (see Psychology). 

Mobility, molar and molecular, 1, 14. 

Mole, function and multiphcation of 
effects, 2, 384. 

Molecules • mechanically considered, J, 
14; stability, 1, 274-8; nerve diff- 
ei entiation, 346-51, 372-5. 

Mollmca: axial development, 7, 136, 
137 ; vascular system, i, 158, 161-2, 

2, 330-2 ; individuality, i, 204 j 
genesis, 7, 211, 2, 425 ; hermaphro- 
aism, 7, 279 ; defimtioii, 7, 307 3 dis- 
tiibution in time, 7, 321, 324, 326; 
classification, 7, 363; development, 

1, 372 , amphibious and terrestiial, 7, 
393 ; indirect equilibration, 7, 448 ; 
secondary aggregate, 2, ^ 02-4 , sym- 
metry, 2, 184-6 3 outer tissue, 2, 292, 
380 , alimentary system, 2, 312. 

Molluscoida: differentiation, 7, 307; 
integration, 2, 85-7 3 a tertiary aggre- 
gate, 2, 111 3 contrasted with mollusca, 

2, 103 3 symmetry, 2, 176; vascular 
system, 2, 330-2 , genesis, 2, 425 ; 
origin of vertebrate type, 2, 567. 

Monocotyledon (see Endogens). 


Monstrosities, vertebrate, 2, 105. 

Morphology • as aiding biology, 7, 97 ; 
morphological units, 7, 182 ;*rudimen- 
tavy organs, 7, 384-7, 472 ; structural 
and functional co-operation, 2 , 3 , inte- 
gration, 2, 4-6 3 change of shape, 2 , 6 ; 
formula of evolution, 2, 7-9 3 evolul ion 
and cell doctrine, 2, 10-13. 

Morphology, animal, evolution and seg- 
mentation of articuLataj 7, 380-2, 
vertebral column development, 7, 382- 
4 ; primary aggi’egates, 2, 77-9, 111 ; 
secondary, 2, 79-83, 111 ; tertiary, 2, 
83-5 ; integration in mulluscoicla^ 2, 
85-7, 111 and indepen- 
dence of ' ■. ^3 87-91, 111 3 

segmentation in anmdosa, 2, 91-3, 
111 , also integration, 2, 93-7, 99-102, 
108, 111, 208 ; unmtegrated molluscan 
form, 2, 102-4 ; adaptive segmentation 
mmitehata, 2, 104-10, 111, 208; 
motion and symmetry, 2^ 166-8 ; 
primary aggregate symmetry, 2, 169 , 
secondary, 2, 170-4; symmetry of com- 
pound coelenferata^ 2., 174-6; simula- 
tion of plant shapes, 2, 174 ; symmetry 
of molluscoida, 2, 176; of annidoida 
with echino dermal a, 2, 177-80 ; of 
annulosa, 2, 180-3 ; of mollusca, 2, 
184-6 3 of vertehrata, 2, 186-9, 190 3 
similarity of animal and vegetal, 2, 
189 ; cell shapes, 2, 210-12 ; evolu- 
tion and geiierali7:ations summarized, 
2, 213-7. (See aUo Ferteb ata). 

Morphology, vegetal ; unicellular plants, 
2, 14 3 aggregation and integration, 2, 
15-8, 74-6. pseudo-foliar develop- 
ment, 2, 18-20 ; pseud-axial, 2, 20 3 
pseudo-foliar and axial, 2, 21-4 ; 
composition of jungermanniacecB, 2, 
24-7 3 leaf development and aggrega- 
tion, 2, 28-33, 71-4 3 foliar homologies, 
2, 33 -G, 71-4; foliar and axial de- 
velopment, 2, 36-46, 511-6, grevah 
and development of acrogens, 2, 46- 
53 3 of endogens and exogens, 2, 63- 
61, 74-6 ; oiigin and devolopmert of 
axillary buds, 2, 61-5 ; growth of 
endogens and exogens, 2, 65-9 ; 
phoenogamic axis and unit, 2, 69-71 ; 
development of foliar into axial organs, 
2, 71-4; risumS, 2, 74-6 3 can plant 
shapes be formulated ? 2, 113 ; gro\^ th 
and differentiation, 2, 114-6 3 kinds 
of symmerry, 116-8 ; symmetry of 
piimary aggregates, 2, 119-22 j of 
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SDConclnry, 122-5; of tertiary, 
325-8; symmetry and environing 
influences, 2^ 128-9 ; symmetry of 
primary branches, 130 ; of secon- 
dary, 130 ; of tertiary, 2, 131-3 ; 
leaf and branch symmetry, 2, 133-5, 
136 ; phoenogamio unit homology, 2^ 
136; size and distribution of leaflets, 
137-40 ; transition from comnoiind 
to simple leaves, 2, 140-3 ; unsymme- 
trical leaf development, 2, 143-4 ; 
differentiation of homologous units, 2y 
144 ; floral cluster symmetry, 2, 146, 
158; radial floral symmetry, 2, 147-9, 
158, 571 ; bilateral floral symmetry 
and fertilization, 2y 149-55 ; floral 
clusters and component flowers, 2^ 
155-8 ; cell differentiation and meta- 
morphosis, 2j 159-61 ; nutrition and 
differentiation,^, 162; and inflorescence, 
2 , 163 ; helical growth of phoenosams, 
2, 164 ; summary of symmetry, 2, 
216 ; sfa'ess and structure, 2^ 258-62, 
381; interdependence with plijsiology, 
2y 221. {See also Leases). 

Mosses : varied development, 2, 47, 49 ; 
indefiniteness, 279 , multiplication, 
2, 421. 

Motion ; organic and environment, I, 
145-50 ; of animals and waste, 1, 170, 
176 ; conception of, 7, 491. 

Mountains : climatic eflects, 7, 415 ; 
growth of ti’ees on, 2, 127. 

Mouse; fertihty,;^ 401, expend bureand 
genesis, 2, 452 ; tape-worm develop- 
ment, 2, 466 ; and rat, 2^ 476-7 

Mucous membrane, diflerentiation, 
307-9, 382. 

Mulder, G-. J., on chlorophyll, 2, 244. 

Multiplication : declining fertility of 
evolution, 7, 84; 411 ; biology and 

phenomena of, 7, 102; reasons for 
the word “ genesis,” 7, 209 ; classifica- 
tion of processes, 7, 210-6, 273; a 
process of disintegration, 7, 216-8; 
reproductive tissue m gamogeneSiS, 7, 
218-24 , nutrition and growth, 7, 224- 
33, 235-7 ; natural selection as aiding, 
7, 233-7 ; hermaphrodism, ammal and 
vegetal, 7, 278-9, 280 ; m-and-in 
breeding, 7, 282-4, 289 ; physiological 
units, resume, 7, 286-91 ; four factors 
of law of, 2, 395, 415; destructive 
and preservative forces, 2, 397-9, 410 ; 
rhythm of species, 2, 399 ; fertility 
and preseiwation, 2, 400-3, 410 ; nutri- 


tion and disintegration of, 2, 404, 40% 
410; integration and genesis, 2, 406- 
8 , individuation, 2, 408-10, 415-7, 
472, 474-8 , difficulties from environ* 
nient, 2, 412 ; from individual expen- 
diture, 2, 413-5 ; plant growtii and 
asexual genesis, 2, 419-22; and 
ammal gi’owth, 2, 422-6 ; character 
of asexual and sexual, 2, 428 ; vegetal 
gro\ith and sexual genesis, 2, 428-31 ; 
also animal, 2, 431-6^, antagonism of 
grovth and sexird 2, 436-S; 

of development .iru i- - 2, 440; 
vegetal development, 2, 441, 440; 
animal development, 2, 442, 414; 
vegetal expenditure, 2, 446 ; vei te- 
brate expenditure, 2, 446-8, 451 ; 
muscular expenditure in birds and 
mammals, 2, 448-51 ; vegetal nutri- 
tion, 2, 454, 484 , animal nutrition 
and agamogenesis, 2, 455 ; nutrition 
and effect of conditions, 2, 455-9 ; 
obesity and nutrition, 2, 450-62, 484 ; 
nutrition, rentme, 2, 463, 470-2 ; 
vegetal parasitic nutrition, 2, 4 C3 ; 
and ammal, 2, 464-6 ; insect nutrit ion, 
2,466-8, nutrition of blackbird and 
linnet, 2, 17B; human, 2, 479-81, 
493 ; nutrition and human, 2, 48 1-3 ; 
Doubleday on, 2, 4S3-5 ; hniudn 
bodily and mental expenditure, 2, 
484-7, 489-92, 502 ; civilized and 
uncivilized, 2, 487-9; human evolu- 
tion and decline in, 2, 501-3 ; the 
futiu'e of population, 2, 504-7 ; equili- 
bration and evolution, 2, ' 07. 

Muscle* electricity from, 1,47; action 
of, 7, 56; growth and fumtion, 7, 
123 ; development, 7, 141 , functional 
differentiation, 7, 159 ; vicarious fiinc- 
iiou, 7, 166; vaste and repair, 7, 
171-3 ; modifiability and adaptability, 
7, 185, 187, 189, 191 ; natural selection 
and .ncrease, 7, 450-3; differentia- 
tion 5,351-61; activity and colour, 5, 
356-60; repair and growth, 2, 361-4; 
integration, 2, 368, 375 ; equilibration 
in action, 2, 386 , expenditure and bird 
genesis, 2, 448-51 ; powder, as square 
of dimensions, 2, 449 , future human 
evolution, 2, 495 ; origm of verlebrala 
type, 2, 567-9. 

Music, faculty of, and heredity, 7, 249, 
260. 

Myocommata, and vertebrate skeleton, 
5, 199, 201, 205. 
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Mv^ia'pcHa : mtegration and Lomology, 
99-102 ; genesis, 2^ 425. 


N iiLS, inanimalian, 1, 385. 

Natural selection: structural modifica- 
tion, 1, 168; homogenesis and hetero- 
genesia, 1, 233-7 ; aided by tunction, 
7, 246-52 ; special creation, 1, 340-4 ; 
r'ndircct equilibration, 2, 444-9, 466, 
474 j changes without, 2, 449-57 ; 
economical tendency, 2, 450 ; general 
doctrine of evolution, 2, 457-62, 474 j 
unceasing, 2, 468 ; ethnologic, 2, 468 ; 
vegetal nutrition, 48; upright 
vegetal growth, i, 53 ; endogenous 
' 'H 54 ; exogenous, 2^ 61 ; 

( 90 ; naincula symme- 

try, 2, 120 ; foliar position, 2, 143 ; 
foliar distribution, 2, 152 , tloral fer- 
tilization and symmetry, 2, 153-5, 
571-4; helical phoenogannc growth, 
2, 164; echinodermata, and bilateral 
symmetry, 2, 179 ; vertebrate axis 
segmentation, 2, 204; phoenogamic 
tissue difierentiation, 2, 230; physio- 
logical diffei’entiation, 2, 235, 239; 
foliar wax deposit, 2, 244 ; foliar 
surfaces, 2, 246; floral fertihzation, 
2, 252 ; sexual selection, 253 ; inner 
vegetal tissue differentiation, 2, 262 ; 
wood formation, 2, 270-1, 273-4 ; 
animal tissue differentiation, 2, 286- 
90 ; differentiation of respiratory sys- 
tem, 2, 293-5 ; epidermic differentia- 
tion, 2, 295-9; sensory organ deie- 
lopment, 2, 307; slun and mucous 
membrane differentiation, 2, 308; 
localization of excretion, 2, 320-1 ; 
respiratory organs of fish, 2, 32^7 ; 
heart and vascular system, 2, 332, 
334 ; osseous differentiation, 2, 345 ; 
also mnscnlar, 354, 359-61; insect 

n ■ ^ 467 ; genesis 

j ■ . economics of 

evolution, 2, 474-8 ; Darwin, 2, 500 ; 
vegetal tissue formation,^, 551,563-5 ; 
origin of vertebrate type, 568, 
I^lamctUa, symmetry, 2, 120. 

TSemertidcb: mtegration, i?, 94 ; bilateral 
symmetry, 2, 178. 

Nerves : electricity from, 2, 48 ; genera- 
^tion of nerve-force, 2, 49-53, 57 ; 
differentiation, 2, 159; 2, 346-51, 
352; vt.6culo-motor system, 2, 162; 
vicarious function, 2, 166 ; over-exer- 


tion and waste, 2, 171 ; adaptability, 
2, 18G, 189, 193 ; hereditary epilepsy, 
2, 251 ; mnseular differentiation, 2y 
354 (fe Psychology). 

Nervousness, and heredity, 2, 244, 251. 

New Zealand, Eimopean plants in, 2, 
389, 401. 

Nitric acid, properties, 2, 6, 8, 9. 

Nitrogen * chemical and physical proper- 
ties, 2, 3-5, 20, 22 , binary compounds, 

1, 6, 8, 9 ; instability of compounds, 

2, 8, 37, 39 ; 2^ 232 ; quaternary com- 
pounds, 2, 12-14, 23 ; organic impor- 
tance, 2, 39-41 ; evolution of heat and 
oxidation, 2, 44 ; tissue differentiation, 
2^ 362-4 ; nutrition and genesis, 2, 461. 

North American JReview: “Philosophical 
Biology,’’ 2, 479-84; “Physiological 
units,” 2, 484-94. 

Notocliord : formation, 2, 199-201, 669 ; 
segmentation, 2, 202-5. 

Nutrition: organic re-arrangemeut, 2. 
34 ; nitrogenous and non-nitrogenous, 
2, 44, 45 ; 2, 353 ; food assimilation 
and reasoning, 2, 62-8; needful for 
vital change, 2, 75 ; relation to growth, 
2, 112, 114, 116, 119-21, 122, 127, 131 ; 
expenditure of force, 2, 154, 306; 
fluid, 1, 165; vegetal growth, 2, 
224-8, 232, 235-7 ; animal growth, 2, 
228-33, 235-7; Dr. E. Darwin on 
procuring, 2, 407 ; leaf development, 
2, 30, 71-4; vegetal development, 2, 
48, 162, 259 ; axillary buds, 2, 61-5 ; 
defective, i?, 70; vegetal inflorescence, 
2, 163; helical phoenogaunc growth, 
2, 164, vegetal fructification, 2, 250 ; 
action of bile, 2, 317 ; osseous develop- 
ment, 2, 340, 344; genesis, 2, 399, 
402, 407, 41 5-7, 432 ; of young, a paren - 
talloss. 2, 401, 408, 409; distribution, 
2, 413 ; reproductive system, 2, 439 ; 
animal dei elopmeut and genesis, 2, 
444 ; expenditure and genesis, f , 447 ; 
vegetal genesis, 2, 454, 484; agamo- 
genesis, 2, 455 ; genesis and effect of 
conditions, 2, 455-9; obesity and 
genesis, 2, 459-62, 484; general 
doctrine of genesis, 2, 463 ; genesis 
and vegetal parasitism, 2j 463 ; al«o 
animal, 2, 461-6, insect genesis, 2, 
466-8 ; genesis, remme, 2, 470-2 ; 
and evolution, 2, 474-8 ; of blackbird 
and linnet, 2, 476 ; genesis in human 
race, 2, 481-3, 487-9 ; Doubleclay ou, 
2f 483-5: future human evolution, 
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498, 503 ; abnormal vegetal gi’owth, 
^5 512 ; organ of, {see Alimentary 

' canal). 

Obesity, nutrition and genesi?, 459- 
62, 484. 

Odours : floral fertilisation, 252, 253 ; 
animal protection, 414. 

Offspring, influence of age on, 4S0. 

Oken, L. ; archetypal hypothesis, 

109 ; theory of supernumerary bones, 
S, 206 ; on the skull, 530. 

Opiinim {see Cactacea). 

Orchids : pollen propulsion, 1, 54; leaf 
formation, 56; aerial roots and 
’ ’ ■ ■ * ■!' differentiation, 238, 

■ , • urface, 247. 

Organic matter : properties of elements, 

I, 3-5, 22 ; of binary compounds, 7, 
6-10; of ternary, i, 10-12; quaternary 

J, 12-14, 23; molar and molecular 

mobihty, i, 14; colloid and crystalloid 
form, 7, J5-8, 23 ; their diffusibihty, 
i, 18-21, 24 ; eisitreme complexity, 7, 
21 ; modiBability, 7, 25, 41 ; capillarity 
and osmosis, 7, 26 ; efi'eets ot heat, 7, 
27 ; of light, 7, 28-33 ; nitrogenous, 
7, 35-41 ; oxidation and evolution of 
heat, 7, 43, 57 ; genesis of electricity, 
7, 47-9, 57 ; transfomations and 
V. ■ " ? of force, 7, 57; sensible 

i*i, 7, 57; inorganic matter, 

1, 89-93 ; resume of generalizations, 
7, 94 ; instahihty, 7, 121, 420, 473 ; 
and heterogeneity, 7, 286-91 ; “ spon- 
taneous generation,” and evolution of. 
If 479-84, 486 ; cell-doctrine and 
evolution of, 10-13. 

Organization {see Structure) . 

Osmosis : orgamc effects, 7, 26, 27 ; in 
animals, 7, 55 ; 361-4 ; in vascular 

system, 298, 327-34; in vegetal 
tissue, S, 537, 544, 646, 554, 561-5. 

Ossification {see Bone) . 

Owen, Sir R.: metagenesis and partheno- 
genesis, 7, 213 ; fossil mammalia, 7, 
326; human parasites, 7, 342; con- 
tinuous operation of creative power, 1, 
404 ; tlieory oi vertebrate skeleton, 
110, 517-35 ; theory of supernumerary 
bones, 206 ; Estliricht on ascariSf 

2, 465. 

Ojsalisi radial symmetry, 2, 137; foliar 
surface, 2, 248 

Oxen and sheep, growth of, 7, 128, 13 L. 


Oxidation (see Oxygen). 

Oxygen • chemical and physical propei> 
ties, 7, 3-5, 20, 22 , binary compoundsi 
7, 5-7, 10, 22 , ternary, 7, 30-12; 
quaternary, 7, 12-14, 23 ; a crystal- 
loid, 7, 21 ; combining power and 
atomic weight, 7, 31 ; organic change 
from, 7, 34; heat generation, 7, 43-0; 
phosphorescence, 7, 46 ; neiwe force 
dependent on, 7, 50; necessary to 
animal life, 7, 75-6 j amount inhaled, 
7, 170. 


Paget, Sir J., blood changes, from 
disease, 7, 177, 484. 

P ^ \ \ : distribution in time, 7, 

32v -7, 32o ; special creat-on, 7, 340 ; 
record congruous with evolution, 7, 
397-401, 472. 

Palmella : tissues, 2 , 226 ; sexual genesis, 
2 , 429. 

Parasites : aberrant type forms, 7, 296 ; 
distribution, 7, 313 ; special creation 
and human, 7, 342, 354; retrograde 
dei-elopment, 7, 370; nutrition and 
genesis m vegetal, 2, 403, 468 , in 
animal, 2, 464-6, 468 

Parthenogenesis *. true and pperdo-, 7, 
213-5 , laws of multiplicauon, 2, 395 j 
of ariicufafa, 2, 426. 

Pelona* in gloxinia, 2 , 151; phoeuo- 
gams, 2, 163. 

Penguin, dermal structure, 2, 300 

Persistence of force: piopertirs of com* 
pounds, 1, 3 ; organic transformat.'cn, 
7, 57; giwth, 1, 122, 131, 132; 
organic energy, 7, 176; organic repair, 
1, 177 ; variation, 7, 271 ; genesis, 
heredity, and variation, 7, 291 , mor- 
phological summary, 2, 217 ; vegetal 
tissue differentiation, 2^ 227 ; physio- 
logical development, 2, 3S7. 

Petals: foliar homology, 2 , 33-6; 
“adnate,” 2, 55. 

Petrels, Darwin on, 7, 368. 

jplianerogamxa (see Phsenogams). 

Phseiiogams : xmi- and multi-axial sym* 
metry, 2, 126-8 ; unit of compc/sil ion, 2, 
136, helical growth,^, 164, tissue and 
leaf differentiation, 2, 229-31, 379 ; 
also hark and cambium, 2, 23 1-3 3; 9 ; 
also outer tissue, 2, 2:^5, 230-42, 253, 
380 , wax deposit on leaves, 2. 243-5 ; 
differentiation of mner tissues, 2, 
256-8, 381 ; vascular system develop* 
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Itient, j?, 2fi3-8, 381 ; integration, 
2V7, 280, 383 ; multiplication, 421, 
422 5 genesis and growth, 431, 437 ; 
and development, j^, 443 j and nutri- 
tion, S, 455, 456, 4S4. 

Philology, and evolution, 1, 347, 357-8, 
360. 

philosophy, (see Psychology). 

Phosphorescence, animal and vegetal, 
1, 46. 

Phosphorus: allotropic, J?, 4; organic 
evolution, 1, 4S6 

P"* ■ ' visibility of, 7, 174 

j' ' ■ notion, 7, 55 ; individuality, 

7, 204 ; tertiary aggregate, 84. 

Physiological units : definition, 7, 183 ; 
genesis, 7, 220 ; heredity, 7, 253-6 ; 
variation, 7, 265-7, 267-8, 269-70; 
8tahility,7j 277-8 ; hermaphrodism, 7, 
278-9, 280 ; self-fertilization, 1, 279- 
82, 290 ; interbreeding, 7, 282-4, 289 ; 
genesis, heiedity, and variation, re- 
Slime, 1, 286-91; organic development, 

7, 373,376-8; “mechanical theory,” 
7, 484-9 ; morphological development, 

7-9; cell-dootrine, 2, 10-18; foliar 
development, 72. 

Physiology: and psychology, 7, 98; 
comparative and general, 7, 100 ; 
vicarious function, 7, 165 ; primitive 
interpretations, 7, 333 ; multiplication 
of effects, 7, 425 ; stiuctural and 
functional co-operation, 3 ; verte- 
brate organic symmetry, 190 ; and 

morphology, 221-3 ; and evolution, 
223-5; tissue difiereiitiatiou and 
evolution, S, 226-8, 377-83 ; tissue 
differentiation in secondary aggriTgates, 
£, 228, 378; m pbaenogams, ^,229- 
31, 379; in bark and cambium, 2, 
231-3, 379 ; on free and fixed surfaces, 
234-9, 253, 379 ; outer stem and 
leafc tissue, 239-42, 253, 380; super- 
ficial differentiation in leaves, 242- 

8, 254, 380; floral tissue difierentia- 
tion, 248-53, 254, 381 ; outer plant 
tissue, resume, 2, 253 ; inner plant 
tissue differentiation, 2, 256-8, 381; 

F ' ‘ z plant tissue, 2, 258-62, 

2 7!, 3''l ; vas ' ■ 

ment, 2, 262-8, 2 ^ ^ ‘i ‘ ■ 

plant tissue, summary, 2, 271-4, 381 ; 
vegetal integration, 2, 275-8, 278-81, 
383 ; tissue differentiation in protozoa, 
2, 232, 378 ; analogy of tissue differen- 
tiation in coBlenteratotj 2, 283-4, 382 ; 


tissue reduplication in coelenierata, 2, 
284-6, 382 ; natural selection and 
animal tissue, 2, 286-90 ; outer tissue 
in ccelenterata, 2, 291 ; respiratoiy 
organs, 2, 292-5, 321-7, 380 ; diffe- 
rentiation of animal epidermic tissue, 
2, 295-9, 380 ; development of tegu- 
mentary organs, 2, 299-302, 380 ; of 
sensory, 2, 302-7 ; inner and oute 
tissue transition, 2, 3U7-9, 382; ah 
mentary canal dilFerentiation, 2, 310- 
12 ; gizzard development in birds, 2, 
312 ; alimentary canal of ruminants, 
2, 314-6 ; differentiation of liver, 2, 
316-21 ; of animal vascular system, 
2, 327-34 ; of osseous system, 2, 334- 
46 ; of nerve tissue, 2^ 346-51, 352 ; 
of muscle, 2, 351-61; tissue repair, 
and growth, 2, 361-4 ; correlation of 
integration and differentiation, 2, 365 ; 
differentiation and integration in 
animals, 2, 365-8; in vascular system, 
2, 368-72, 375 ; m nerves, 2, 372-5 ; 
origin of development, 2, 877 ; animal 
differentiation and instability of homo- 
geneous, 2, 377-83, 385 ; summary of 
development, 2, 377-88 ; vegetal diffe- 
rentiation and instability of homo- 
geneous, 2, 377-83, 385; and multi- 
plication of effects, 2, 383-4, 385 ; 
animal differentiation and multiplica- 
tion of effects, 2, 383-4, 385 ; equili- 
bration, 2, 384-7 j persistence of force 
and development, 2, 387 ; vegetal 
circulation and w'ood formation, 2, 
533-66; also dye permeability, 2, 
538-43, 546-50, 553, 655. {See also 
Eunction, and Multiplication). 

Pigeons {see Birds). 

Pike, unceasing growth, 7, 126, 231. 

Planaria : integration, 2, 94 ; symmetry, 
2, 178 ; liver, 2, 316 ; unintegrated 
function, 2, 365 ; growth and genesis, 
2, 432. 

Plants {see Botany, Morphology, and 
Physiology) . 

Plato, iSsa of, 2, 519. 

Plethora, nutrition and genesis, 2, 459- 
62, 484 

PLeuroneoiidcB : symmetry and eye, 2, 
188 ; outer tissue, 2, 380. 

Flumatella : metagenesis, 1, 217 ; sym- 
metry, 2, 177. 

Polarity ; organic, 1, 182, 253, i86-91 } 
physiological units, 1, 484-92. 

Polymerism : of binary compounds, 7, 9, 
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23 ; ternary, 2, 11, 23 ,• nerve ti&sne, 
S47-51. 

Polype {^Be Coileiitercda) 

J?olyxoa,: structural indefimfceness, 1, 
145 ; functional differentiation, 2, 
158 ; integration, 2, 85, 88 ; sym- 
metry, 177, 189 , functional co-ordi- 
nation, 368 ; genesis, 2, 425. 

Potato : simulation of growth, 2, 108 ; 
physiological differentiation, 2, 238. 

Pj-eserration : fertility and self-, 2, 403, 
410 , nutrition, 2, 469. 

Protein, isomerism, 2, 483, 486, 487. 

Ptotococcus (see Frotopliyta), 

Froto^hyta : central deyelopment, 2, 
134 ; asial, 2, 135 ; structure, 2, 145 ; 
self -mobility, 2, 147 ; individuality, 
2, 202 j spontaneous fission, 2, 216; 
genesis, 2, 249, 2, 419, 442, hetero- 
geo esis and nutrition, 2, 235 ; uni- 
cellular, 2, 14; f^ymmetry, 2^ 119; 
tissues, 2, 226, 23l. 

Protozoa ; locomotion, 2, 54, 147 ; cor- 
respondence shown by, 2, 76; struc- 
ture, 2, 111, 144, 145 ; development, 
2, 134, 135, 372; spontaneous fission, 
2, 216; genesis, 2, 219; 2, 422, 431 ; 
heterogenesis and nutrition, 2, 235 ; 
undiderentiated, 2, 306 ; distribution, 
2, 312; “spontaneous generation,” 
2 480-4; primary aggregate, 2, 77-9, 
111 ; progrescmg integration, 2, 79- 
83, 111 ; symmetry, 2, 169 ; differen- 
tiation, 2, 282, 291, 378 ; genesis m 
rotifera, 2, 432, 439. 

Pseud-axial development, vegetal, 2, 20, 

22 . 

Pseudo-foliar development, vegetal, 2, 
18-20, 22. 

Pseudo - parthenogenesis, animal and 
vegetal, 2, 214-6 ; 2, 466 

Pseud-ova, of Huxley, 2, 214. 

Psychology reasonmg and deSnition of 
life, 2, 62-71 ; correspondence shown 
by recognition, 1,7^ •, contrasted with 
physiology, 2, 98; subjective, and 
objective, 2, 99; comparative and 
general, 2, 100; vieai’ious function, 
2, 166 ; waste and repair in sensory 
oi’gans, 2, 173-4, sensory adaptability, 
2, 166, 183, 189 , sensory organs and 
heredity, 2, 244 ; heredity and musical 
talent, 2, 249 ; primitive ideas and 
progress of knowledge, 2, 333; in- 
conceivabihtv of special creation, 2, 
336, 344, 348, 470 ; couceivability of 


evolution hypothesis, 2, 348-51, 355, 
470 , persistent formative power, un- 
representable, 2, 404 ; E Darwin and 
Lamarck on desires, 2, 406 ; natui al 
selection and brain evolution, 1, 469 ; 
“ mechanical theory” and the unknow- 
able, 1, 490-2 ; vitiation of evidence, 2, 
80 ; repetition and peiception, 128 ; 
sensation and vascular system, 2, 299 j 
differentiation of sensory organs, 2, 
302-7 ; differentiation of nerv e tissue, 
2, 346-51, 352 , functional integration, 
2, 368; also integration, 2, 372-5; 
equilibration of nerve discharge, 2, 
386 ; genesis and nerve development, 

2, 415, 502; mental activity and 
genesis, 2, 485-7, 489-92, 502 , future 
human evolution, 2, 495-7, 49.9 ; 
human evolution and genesis, 2. 501- 

3 , future mental devt-lopinent, 2, 
506 ; origin of vertebrate type, 2^ 
5G7-9. 

Fteropoda : bilateral symmetry, 2, 184 ; 
outer tissue, 2, 292. 

Fgrosoma: plu’sphoiescence, 2, 47 ; in- 
tegration, 2, 89. 


Quatebnahy compounds, properties, 2, 
12-14, 23 

Quills, development, 2, 299-302. 


Babbit : activity and muscle colour, 
2, 356-69 ; expenditure and genesis, 
2, 45J. 

Radial, definition, 2, 133. 

Hafflesiacece : tissue differentiation, 2, 
235, 257 ; nutrition and genesis, 2, 
463. 

Rathke, H., on vertebrate embryo, 2, 
106. 

Ray, J,, plant classification, 2, 296. 

Reasoning, compared v\ith assimilation, 
2, 62-8. 

Remak, R., on vertebrate embryo, 2 , 
108. 

Repair : continuity of, 2, 171-4 ; o! 
animal injuries, 2, 175, 179-82; 
organic, and assimilative power in 
blood, 177-9; of diherentiated tissue, 
2, 361-4. 

Reproduction {i>ee Multiplication). 

Eeptdia: gi’ovvth and expenditui’e of 
force, 1, 114, 127 ; sizes of ova and 
adult, 2, 116 ; temperature, 2, 146 j 
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waste, ly IVO ; distribution in time, 
825, 328 ; bililonil s\uiu'e^n", 186, 
187 } outer tissue difterentiation, 2y 
301, 380; activity and muscular 

colour, 3r)6; functional integration, 
f, 367 ; hind limbs, 382 ; vertebral 
column, 385 ; Owen on skeleton, 5, 
629 ; vertebrae, 533. 

Respiratory system ; effect of light, i, 
28; organc rta''"nTuvrei.h 7, 3i; 
cutaneous, 7, 165; differentiation, 
292-5, 321-7, 380; osmosis and deve- 
lopment, 362 ; pl'yMol^oicni mto- 
gration, 5, 366-7, 376 ; vascular dif- 
ferentiation and integration, 369. 

’Bhizopoda : structure, i, 145 ; life -with- 
out organization, i, 163, 156; un- 
ci itferenliatcd, 7, 306 ; a primary 
aggregate, jf, 77 ; symmetry, 169 ; 
tissue differentiated, 282, 378; 
motion of sarcode, 346. 

Bhythms astronomio and organic, 7, 
4li-*3, 473; law of equilibrat on, 7, 
432-5; of multiplication, J, 399. 

Bichorand, Baion A., definition of life, 
7,60. 

Eivinus, A. Q., plant classification, 7, 
295. 

Boots ! pbrsiologieal differentiation, 
236-8,253; nutrition from leaves,;^, 
257 ; aiiio and function, fi, 259. 

Buminants, ahmontary canul develop- 
ment^ 3i4r-6. 


Satmonidaf reproduction and growth, 7, 
231. 

Satfiim : heterogenesis, 7, 212, 217 j in- 
tegration, $, 89. 

Sap Vascular system). 

central aggregation, jP, 16; 
fertility, 420. 

Scents fioral fertilization, j 9, 252, 253 ; 
animal protection, 414 

Schelling, E. W. J. von, definition of 
life, 7, €0, 160. 

SehlsMtn, J. M.i on individuality, 7, 
202 5 S, 47, 49 j algal inde- 

finiteness, S, 279. 

Sea: or^^anio motion, 7, 65; life in, 
lower tlum leiasestrial, 7, 85 ; distri- 
tetm, 7, 812, 429 j t^nge of media 
caused by, 7, 893 ; geoJOgm influence, 
7,414 

Seals I nril-bearing, 7, 885 ; wliHss®, fi, 


Sedgwick Wm., on heredity, 7, 243, 252. 

Sce'l> ■ “ 0 1, 38 ; temperature 

of CO" ' ' . 7, 44 ; natural selec* 

tio‘ \ 1 7 . 

Segmentation • in amndomy 91-3, 

111; simulated in moUu’sca, 2y 104, 
111 , in vertehrata, 104-10, 111, 
202-6, 208. 

Scg’*e:a^!on : of growth, 7, 108; of like 
V 1 7, 151 ; organic repair, 7, 177 ; 

variation, 7, 264-7, 267-8, 269-70; 
morphologic development, 7-9 ; 

heterogeneity, and definiteness of evo- 
lution, 426-8, 429-31. 

Self-fertilization, animal and vegetal, 7, 
279-82, 290. 

Senses, the (see Psychology). 

Sexual selection (see Natural selection). 

Sheep, and oxen, growth of, 7, 128; 
nutrition and genesis, 459. 

Ship-building, interdependence of social 
lunctions, 1, 194-6, 197-8. 

Silica, colloid and crystalloid, 7, 17. 

Silicic acid: properties, 7, 16, 17; iso- 
merism, 7, 56. 

Silicon, allotropio, 7, 4. 

Skeleton, vertebrate (see Vertebrate^. 

Skin : aJ..‘/f.b-b\r. 7, 185; 295-9, 

380; I hl on, 198, 200, 

286-90 ; tegumentary development, 
299-302, 380; differentiation of sen- 
sory organs, By 302-7, and mucous 
membrane, B, 307-9, 38k 

Skull (see Verfehrafa). 

Sleep, repair favoured by, 7, 172. 

Small-pox, blood changes from, 7, 177. 

Smith, Prof. W., on fertihty of diato- 
maceeBy By 420. 

Snakes (see Bepiilic^. 

Sociology ; functional differentiation, 7 , 
160; division of labour, 7, 162; func*, 
tional interdependence, 7, 193-6, 
197-9 ; evolution, 7, 347 ; organic de- 
velopment, 7, 873, 376 ; natural selec- 
tion, i, 469 , integration and differen- 
tiation, By 3h ; effects of populatioi^ 
By 506 ; equilibration, B, 507. 

Solamm : organs of attachment, B, 260 ; 
inner tissue, 262. ^ . 

Special creation : and evolution, 7, 
331, 344 ; improbable, 7, 334-6, 344, 

, 864, 470; iaconceivabdity, 7, 336, 
844, 348, 470; of individuals and 

. species, 7, 837-40 ; implication of 
benevolence, 7, 340-4, 354 , summaiyj 
7, 344, 470 ; Von Baer’s formula^ -f, 
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365-9; vertebrate steleton, S, 520, 
525, 534. 

Species: adaptation and stability, 1, 
199 ; change in, 1, 209 j hereditary 
transmission, 1, 238-41 ; variation m 
wild and cultivated, 1, 260-2, 262-4 ; 
gamogenesis, Jf, 284-6 ; indefinite 
value, J, 305, 361; special creation, 

. 837-40; instability of homogeneous 
and heterogeneity of, 7, 421-3, 428, 
429-31, 465, 473 ; persistence of, 1, 
428, 430 ; natural selection and equi- 
libration, 1, 457-62, 469, 474. 

Specific gravity, of organisms and en- 
vironment, 1, 145, 149. 

Sperm cell: nnspecialized form, I, 219- 
24, 253 ; dissimilarity of, 1, 265-7, 
267-8, 269-70, 280 j equihbrium, 1, 
277. 

Sphere : tendency of units to form, I, 
15 ; the embryonic form, i, 149 j 
symmetry, j?, 116. 

Spheroid, symmetry, S, 117. 

Spine {see Verielraia), 

Sponge: multicentral development, 1, 
135; reproductive tissue, I, 222; 
morphological integration, 81-3, 

. vi.— 

283/':>:.' ■ 

375; development and genesis, 
442; analogy from, 545. 

Spontaneous generation: and hetero- 
genesis, i, 210; and evolution, 7, 479- 
84, 485. 

Stamens, and foliar homology, 33-6. 

Starches: properties, 7, 10-12; saccha- 
rine transformation, 7, 36, 37 ; 582. 

SteenstTup, J. J. S., on eye of pleuro~ 
necUdee, 188. 

Stickleback: ova,;?, 433; bothriocephalm 
in, 466. 

Stomach {see Alimentary canal). 

Stomata, distribution, £, 243. 

Straight line, and evolution hypothesis, 
7,348. 

Strain: compression and t^ion of, 
192-5 ; vegetal structure^ By 543-57, 
561-5; origm of vertebrate type,;?, 569. 

Strawberry : multiaxial development, 7, 
137 ; multiplication, 421. 

Structure : biology and organic, 7, 94-6, 
96-8; functional co-orSnate modifi- 
cation, 7, 100-3 ; size and organic, 7, 
110-12 ; growth and complexity of, 7, 
117-9, 132; relation to environment, 
7 , 146-50; precedes function, 7, 153, 


I 167; func**''-''i^ coTrvlpx'fr. /, 156, 
167; also i.h a:. o*i, 7,157-60; 
I reparative power, 7, 175 ; social and 
organic functional interdependence, 7, 
192-6, 197-9 ; reproductive tissue, 7, 
219-22; heredity and function, 7, 
244-52, 255-6; varied by function, 
7, 270-2, 455-7, By 200; zoological 
classification, 7, 805-8; equilibration, 

7, 432-5, 474; co-operation with 
function, By 3; evolution and in- 
creased, B, 4 ; earliest organic forms, 
B, 12; cylindrical vegetal, By 64-8; 
permanence and complexity, By 278, 
280 ; function and epidermic. By 295- 
9, 380; and muscular, By 360, 3B4| 
and repair and growth, By 361-4 1 
adaptation and equilibration, 885; 

force and physiological 
r , ' ■?, 387 ; evolution, B, 474- 

8. (mee also Morphology). 

Struthers, Dr. J. : on heredity, 7, 243, 

252 ; digital variation, 7, 258-60. 
Sugars: properties, 7, 10-12; vegetal 
transformation, 7, 36, 87 ; By 562. 
Sulphur : allotropio, 7, 4, 66 ; organio 
evolution, 7, 486, 

Sun (see Light). 

Survival of the fittest (see Natural se- 
lection). 

Symmetry (see Morphology). 


TiEKiA (see JEntozoa). 

Taste, dependent on chemical action, 
61. 

Teeth’: hereditary transmission, 7, 244 ; 
suppression of mammalian, 7, 870; oi 
uncivilized and civilized, 7, 4^6. 

Temperature (see Heat). 

Tension (see Strain). 

Thallassicollce: uuicenfcral development. 
7, 184 ; secondary aggregate, By 80-3, 
111 5 symmetry, By 170. 

Tide (eea Sea). 

Tissue (see FhyindlOgy). 

Tortoise: Kfe of dog and, 7, 84^ 6‘| 
natural spleothm and carapace, 7, 4 

Tree (see Botany). 

Tremblay, Au, on the polype, 7, 180, 

TricHmasiSy in Germany, 7, 843. 

TuMooUb: development, 92 5 bilateral 
symmetry, j?, ife. 

Turnip : outer tissue, B, 287 j vaKiula* 
system, ;?, 264, 2^, 547, 660, 665. 

Twins, similarity of, 7, 261, 264 
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I^ndall, Prof, J., on heat absorption by 
wttkT raponr, I, 7. 

“Type-j!, Huiley on, ty 


UtcKU, demal structure, 289. 

Vlvax cell multiplication, 18; outer 
tissue, $, 239, 

XJmhelhferm: floral symtnetry, 156; 
axial and foliar organs, 511-6. 

Units: differentiation and dissimilarity, 
jT, 21 ; segregation and organic repair, 
2, 177-9, 179-82 j chemical, morpho- 
logical, and physiological, i, 182-3 ; 
Stability, I, 275 ; instability and hete- 
rogeneity of organic, 7, 287 ; morpho- 
logical composition, 5, 6, 7-9, 13, 75, 
77 ; phsenogamie, 69-71, 136 , 
annulose, 97; incident force and 

homologous, 14-' ; u 
summary, 215. i' ; . • ; ’ 

■oi vo;( \-,i ■ units), 

TJ- '-ii ^he, manifestations of, i, 

491. 

Unsymmotrical, definition, 116. 


Van Benbdek, P. J., on tcsnia^S, 95. 

Variation : Struthers on digital, 7, 258- 
60 J effec'bs of parental condition, 7, 
260-2 ; of altered function, 7, 262^, 
270-2; “spontaneous,’* 7, 264, 272, 
425, 4^; 500; dissimilarity of 

initial conditions, 7, 264-7, 267-*8, 269- 
70 ; persistence of force, 7, 271 ; phy- 
aiolo^cal units, risumS, 7, 286-91; 
equilibration and vegetd, 7, 437-9; 
equilibration of favourable, J?, 387. 

Vascular system: nutrition, 7, 118, 
120 1 development, 7, 140; function, 
7, 164-6 ; or mollusca, 7, 158 ; func- 
tional differentiation and integration, 
7, 161-8 ; organic repair, 7, 173, 177- 
9j adaptability of, 7, 186; and in- 
creased function, 7, 191, 193 ; heart 
development, 7, 375, 377 ; equilibra- 
tion, 7, 460 J development of vegetal, 
25$-a, 262-8, 268-71, 381 ; diffe- 
rentiation of, summary, 271-4, 381 ; 
effect of gravity, 298; differentia- 
tion of animal, .f, 827-34 ; mammalian 
blood pressure, 329 j osseous deve- 
lopment, $y 338-42 ; muscrilariiy, jf, 
356; muscular colour, 857-W; 
repair and growth, 361-4; heart- 


motor apparatus, 2, 366; differentia- 
tion and integration m animal, 368- 
72, 375 ; wood forination, 2, 536-61; 
resume of wood formation, 2^ 561-6. 

Vegetal {see Botany and Morphology). 

Velocity, of moving bodies, 2^ 202-4. 

Tertelrata: size, 7, 111; size at birth 
and maturity, 7, 116 ; axial structure 
7, 136; embryonic development and 
Von Baer’s formula, 7, 142-4 ; self- 
mobility, 7, 147 ; functional differen- 
tiation, 7, 160 ; reparative power, 7, 
175, 179 ; homogenesis universal, i, 
210 ; Huxley’s definition, 7, 307 ; 
classification of higher, 7, 308 ; distri- 
bution m time, 7, 325 ; classificatory 
value, 7, 861 ; embryonic mammalian 
respiratory system, 7, 369 ; direct and 
indirect development, 7, 372, 375 ; 
evolution and vertebral column, 7, 
382; rudimentary organs, 7, 385; evo- 
lution aud varied media, 7, 891-7 ; 
size of head and vertebrse, 7, 424 ; 
t>' g 'O.ji'icn and evolution of vertehrse, 
7, 427 ; adaptive segmentation, 2^ 
104-10, 113 , 208 ; bilateral symmetry, 
2j 186-9 ; internal organic symmetry, 
2j 191 ; genesis of rudimentary axis, 
2, 195-9 ; origin of notochord,!, 399- 
201; spinal segmentation, 2, 202-5, 
208; skull development, 2y 205; 
membranous, cartil aginous, and osseous 
skeleton, 2, 207 ; rSsume, of axis 
development, 2, 208 ; sensory organs, 
2, 304 ; air chambers, 2^ 322 ; osseous 
differentiation, 2, 334-46 ; activity 
and muscular colour, 2, 356-60 ; 
heart-motor apparatus, 2, 366; cost 
of genesis, J?, 416; agamogenesis 
unknown,;?, 426; growth and genesis, 
2, 433; heat expenditure and genesis, 
2, 446-8, 453 ; Owen, theoiy of skele- 
ton, 2, 517-35; evolution of vertebrae, 
2y 532-5; origm of type, 567-9. 

Viviparous : homogenesis, 7, 210, 218 ; 
heterogenesis, 7, 214-5. 

Volcano, definition of life, 1, 67, 70. 

VolvooincB : individuality, 7, 202 ; disin- 
tegration of genesis, 7, 216 ; spherical 
aggregation, 2^16 i ^jnnmetry, 2^ 122 ; 
outer tissue, 2, 2^ 379; fertihty, 2, 
421. 

Vomiting, alimentary canal development, 
2, 315. 

Ve^rtxcelta: secondary aggregate, 82 1 
symmetry, 171. 
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Wailaoe, a. B., *^The Origin of the 
Human Baces,” Jf, 469. 

Waste: vegetal, J?, 169, 176,* animal, 
i, 169-71, 185 j relation to activitj, i, 
175-7. 

Water: properties, X, 7, 9; colloidal 
affinity for, X, 26; organic change 
from, X, 27 ; organic need for, X, 119, 
121; in mammalian flesh, X, 125; 
in organic matter, X, 145, 149 ; terres- 
trial organisms inhabiting, X, 816; 
change of media by animals, X, 391-7 j 
vegetal tissue differentiation, J?, 236 ; 
molecular rearrangement, 350; 
colloidal contraction, f , 352. 

Watts, Dr., on The Principles of Biology ^ 
X, V. 

Was, foliar deposit, 243-6. 


Weight: relation to environment oj 
organic, X, X45, 149 ; varying as cube 
of dimensions, 414, 419. 

Wind: and vegetal bihiteral symmetry 
127;^ and inner vegetal tissue 
differentiation, 2^ 258™62, 269, 272 
881; and vegetal multiplieation, $ 
278; and vegetal sap movement, S 
552, 563, 656, rhum^, 561-5. 

Wolff, 0.: vegetal frueiitlcation am 
nutrition, X, 224, S, 163-4 1 vegeta 
vascular system, f, 266. 

Women {see MuUipUeat:on). 

Wood (see Bo^ny). 


Teast: fermentation, X, 85, 27; lines 
aggregation, 16 ; fertility, f, 42tX 
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